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YOUR CHOICE-smart either way 



Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 1 2-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512> 344 0241 



TheUniFLEX 
Operating 
System 
extracts 



every 




6800 



from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 



With the UniaEX" Operating System, the 
8 brl 6809 mlcfoprocessor con 
peifofm as well as larger CPUs in omulH 
user, mul IMosking environment. 

Independently developed tram the 
ground up, UnlFLBC" closely models the 
features found in Ihe UNIX"* Operating 
System. And in two years of use. UniFLEX"* 
has proven the abllltiies or the 6609 to 
perform iorge system functions when 
Incorporated Into o properly designed 
mainframe. 

Some of thefeatures supported include 

• full multi-user, multi-tasking capabilities 

• hlerarchlcalrlle systems 

• device Independent I/O 

• lour Gigabyte disk capacities 

• full file protection 

• Inter-toskcommunlcat onvlo pipes 

• I/O redirection 

• task swapping for efficient memory 
usage 

• full randomoccess files 

• comprehensive shellcommand 
language 

• foreground-background lobs 

• electronic moll and printer spooling 

• system accounting facilities 



The support softwo re currently ovalloble 
for use under UnlFLEX 7 " is extensive. 
AsamptlngoMheprogromsavolloble 
Includes: 

• native C compiler (full 
implementation) 

• native Pascal compiler 

• FORTRAN 77 ANSI Subset compiler 

• COBOL compiler with ISAM files. Report 
Writer & Sort/ Merge 

• Extended BASIC Interpreter 

• Extended BASIC precompiler 

• textedltlng and processing software 

• enhanced printer spooler 

• variety of absolureandretocorable 
assemblers 

• debug and diagnostic packages 

Technical Systems Consultants, inc. also 
offers o line ot single user R.EX" soffwo re 
products for 6800 and 6809 processors. 
For those having on absolute need foro 
1 6 bitprocessor, UniFLEX" will be avail- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 
Please coll or write for additional 
information on Individuol products or 
OEM llcenslngorrangements. 

UNIX" Iia trademark oTSell loboraiotlet 
REX" ond UnlREX " are IraderrarksolTBcImlcal 
Syrterrn CorauHonU. Ine 




technical /y/tem/ 
con/ultant/, inc. 



111 Providence Road 

Ctiapei HIU. Norm Corodnc 27614 

(919)493-1451 



'68' Micro Journal 




Portions of the text for 68 MICRO JOURNAL was prepared 
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Send All Correspondence To: 

Computer Publishing Center 

66 MOW JOURNAL 

5900 Cassandra Smith 

P0 Box 849 

Hixson, TN 37343 

615 842-4600 

Copyrighted 1983 by Computer Publishing, Inc. CCP I ) 

68' Micro Journal Is published 12 times a year by 

Computer Publishing inc. Second Class Postage 

Paid ISSN 0194-5025 at Hixson. Tenn. and 

additional entries- Postmaster: send Form 3579 to 

68' Micro Journal, P0 Box 649, Hixson, Tennessee. 
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USA 

1-Year S24.50 2-Years H2.50 3-Years J64.50 
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Submitted for publication 



Articles submitted for publication should be 
accompanied by the authors full nose , address, date and 
telephone number. It is preferred that articles he 
submitted on either 5 or 8 Inch diskette In TSC Editor 
format or STYLO format. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .sp space, 
■ pp paragraph, . f I fill and .nf no f II I. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text flies in con 1 1 nous text. 

All articles submitted on diskettes should be In TSC 
FLEX" format, either FLEX2 6800, or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper the/ should be on 
white 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite' or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 Inches). Please use a dark ribbon) 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish al I 
letters to the editor verbatim, however, we reserve the 
right to reject any submission for lack of 'good taste*. 
We reserve the right to define what constitutes 'good 
taste*. 

Advertising: Commercial advertisers please contact the 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word. 20 words or less $7.50 minimum, one time, paid In 
advance. No classified ads accepted by telephone. 
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Intelligent Serial I/O Processor Board #11 





Intelligent Parallel I/O Processor Board #12 




(lot ih» 30 pin bui) 



The G1MDC inlettlgenl Three- port RS-232C Serial Interlace can 
agnificantry Increase the Ihrooghput ot a mutt-user system By 
buffering data transfers between users and the system, and 
preprocessing the data it reduces the number oi interrupts 
to the host CPU. allowing the host more time tor other pro- 
cessing lasts 

Features: 

• Independent onboard 2MHi 68B09 CPU 

• Up to 20K ot on-board memory (EPROM and RAM) 

• Billeted data transfer between host and on board CPUs 
using a 2B038 FIO with. 1 26 byte bi-directional FIFO buSer 
and mailbox message capabilities 

• Three RS-232C serial l© ports (65S1AS) with software 
selectable baud rates, word length, stop bits, and parity 

• Each potl has Uve 'handshake* lines lor modem control 
applications 

• The on-board 6809 can be reset by the hosl processor 

• Compatible with memoiy-lo-memory DMA transfers to/from 
the GMX 6809 CPU IK 

• Sense switches and status l£Ds thai can be used to setecl 
soirvare options and indicate board status 

• Separate 26-ptn cable connections tor each porl 
Appropriate on-board firmware and operating system 

drivers are required Uses up to three #95 sable sets (DB25S 
connectors) 

□mix 



OS-9 firmware and drivers for the 
Intelligent 3-port Serial Interface 

The OS-9 arm ware and drivers enhance the perlormance ot 
multiuser systems, while providing functions equivalent to the 
standard AC! A type drivers normally used tor terminals and 
serial printers Input line editing tuncOore (backspace ecrio 
line dup and repeat, elc) are handled by the I/O board 
rather than the host afloving the host more time tor other 
prorEEsmg tasks Ihe host is only tnlerrupted when a complete 
tnpu) tine (terminated by a ~CR') Is entered or certain special 
characters are received Input and output dato are Ounered 
on the I/O board so that the host can perlorm other tasks while 
seilal data is being transmitted or received When used with 
the GMX CPU I1L block data transfers between the I/O board 
and the host use the CPUs memory-tomemory DMA lo further 
enhance through pul In addition to perlormance enhance* 
ments. features such as software selectable baud rates and 
trans<rassk>n characteristics (numbered data bits, stop bits, par- 
ity etc) are provided The board also transmits "messages" to 
any or all I/O ports to Indicate that the I/O Interlace Is ready 
and "wairing (or the host*, and that the host Is "on-line* and has 
opened a path lo the porl Messages lo individual ports can 
be disabled. 



but) 



The Intelligent Four Port Parallel Interlace can be used lo 
Improve system peilormance by buttering dala translers to 
parallel peilpherab such as printers and/or by buttering and 
pre proceslng parallel Input data trom keyboards, sensors, elc 

Features; 

• Independent onboard 2MHz 68B09 CPU 

• Up lo 32K ot onboard memory (EPROM and RAM) 

• Buttered data transfer between host and on-board CPUs 
using a 28038 FIO with 126 byte oKJlrKOo nal FIFO buBer 
and maflbox message capabilities 

• Four tuDy buttered 8-bil parallel ports with handshaking 
and input/output latches (two 6522 vias) Each 6522 also 
has two 16-btt counter Timers and a shin register lor serial 
dato translers. 

• Software programmable direction lor each bit on two ot 
the lour ports ( I per VIA),, the other 2 ports can be 
individually programmed as 8 In or 8 out The bl-dlrec- 
tonol handshake lines can be programmed as Inputs 
or outputs. 

• The onboard 6809 can be reset by the host processor 

• Fun 20-bil adores decoding it can be addressed on any 4 
byte boundary In 1M byte ol address spaee 

• Compatible with memoty-to memory DMA transfers to/trom 
the GMX 6609 CPU 111 

Appropriate on-board firmware and operating system 
drivers are required Uses up to lour #95 cable sets (DB-25P 
connectors) or Iwo 36-pln cable sets wtth Centronics compat- 
ible crrinectors Centronics compatible cable sets Include a 
back panel conneclor plate tor the Classy Chassis Back panel 
to ps Inter tables are also available 



1337 West 37th Place • Chicago. Illinois 60609 • (312) 927-5510 • TWX 910-221-4055 



THE COMPLETE 6809 




Mow available 

from 



M1CROWARE 

5835 Grand Avenue 
Des Moines, Iowa 50312 
515.279-8844 
Tele* 910-520-2535 



"UNIX is a tradema rk of Bet Laboratories OS-9 .s a tradeirer* of fAAcrovrare and MocDrola, Inc 
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FLEX™ USER NOTES 

THE 6800-6809 BOOK 

By: Ronald W. Anderson 

As published in 68 MICRO JOURNAL™ 

The publishers of 68 MICRO JOURNAL are proud to announce the publication of Ron Anderson's FLEX USER NOTES, in 
book form. This popular monthly column has been a regularfeature in 68 MICRO JOURNALSINCE 1979. Ithasearnedthe 
respect of thousands of 68 MICRO JOURNAL readers over the years. In fact. Ron's column has been described as the 
Bible' for 68XX users, by some of the world's leading microprocessor professionals. Now all his columns are being 
published, in whole, as the most needed and popular 68XX book available. Over the years Ron's column has been one of 
the most popular in 68 MICRO JOURNAL. And of course 68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

As a SPECIAL BONUS all the source listing in the book will be available on disk for the low price of: FLEX '" format only — 5" 
$12.95 — 8" $16.95 plus $2.50 shipping and handling, if ordered with the book. If ordered separately the price of the disks 
will be: 5" $17.95 — 8" $19.95 plus $2.50 shipping and handling. 

Listed below are a few of the TEXT files included in the book and on diskette. 

All TEXT files in the book are on the disks. 



LOGO.C1 File load program to offset memory — ASM PIC 

MEMOVE.C1 Memory move program — ASM PIC 

DUMP.C1 Printer dump program — uses LOGO — ASM PIC 

SUBTEST.C1 Simulation of 6800 code to 6809. show differences — ASM 

TERMEM.C2 Modem input to disk (or other port input to disk) — ASM 

M.C2 Output a file to modem (or another port) — ASM 

PRINT.C3 Parallel (enhanced) printer driver— ASM 

MODEM.C2 TTL output to CRT and modem (or other port) — ASM 

SCIPKG.C1 Scientific math routines— PASCAL 

U.C4 Mini-monitor, disk resident, many useful functions — ASM 

PRINT.C4 Parallel printer driver, without PFLAG — ASM 

SET.C5 Set printer modes — ASM 

SETBAS1 .C5 Set printer modes — A-BASIC 

(And many more) 

"Over 30 TEXT files included in ASM (assembler) — PASCAL — PIC (position independent code) TSC BASIC-C, etc. 

NOTE: .C1,.C2. etc. = Chapter 1, Chapter 2, etc. 

This will be a limited run and we cannot guarantee that supplies will last long. Order now for early delivery. 

Foreign Orders Add $4.50 S/H 
Softcover — Large Format 

Book only: $7.95 + $2.50 S/H 

With disk: 5" $20.90 + $2.50 S/H 

With disk: 8" $22.90 + $2.50 S/H 

See your local S50 dealer/bookstore or order direct from: 

Computer Publishing Inc. 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 „ __ 

(615)842-4601 99 S 

"FLEX is a trademark of Technical Systems Consultants 
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Universal Data Research, Inc. Introduces 




m 




300 Baud Acoustic 
300 Baud Direct _ 



300 Baud Auto Answer 
1200 Baud Direct 



1 200 Baud Auto Answer 

300/1 200 Auto Answer . 

300/1200 Auto Dial 

Modem 2 Port I/O Card 

with speed select 

Printer Special: Okidata 82A 



$149.00 
$179.00 
$219.00 
$449.00 
$499.00 
$549.00 
$599.00 
$119.00 

$449 




Dealer Inquiries Welcome • Call or Write For Free Catalogue 



r 



FLEX* and UniFLEX* 

software for the 6809 
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ORDER 
ENTRY 




INVENTORY 
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ORDER 
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ACCOUNTS 
RECEIVABLE 




GENERAL 
LEDGER 


ACCOUNTS 
PAYABLE 
















PAYROLL 





V 



Integrated 
Business Programs 



Accounts Payable 






Accounts Receivable 

General Ledger 

Inventory 2 

Payroll 



J 



Data Base Manager 
Word Processing 

Software 

WP Menu 

P Control 



FLEX 
$295 
S295 
S295 
S295 
S295 
$350 

S295 



UniFLEX 

$395 

$395 

. $395 
_ $395 

$395 

$450 



$395 
$150 
$150 




'fLCX & UnifLEX are Trademarks ol Tectuuc*! Systems 



2457 Wehrle Drive, D-68, Buffalo, NY 14221 
PHONE (716)631-3011 



Dealer Inquires Welcome 



VISA 
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TMP (Total Management Planning) 

OS-g SOFTWARE 

THESE OFF-THE-SHELF APPLICATION PACKAGES HAVE CHANGED THE PICTURE 

FOR PROFESSIONAL SOFTWARE USERS 



Here are the comprehensively 
supported OS-9 application sott- 
wei'e packages that discerning 
professionals are selecting today. 
Each one runs stand-alone or 
In combination with other TMP 
packages. 

TMP/CALC Is a new-generation 
"Electronic Spreadsheet" package 
that goes a quantum leap beyond 
ordinary Calc software. Superior 
speed, and extra features like 
Dynamic Calculations and Dy- 
namic Overlay, mean you can 
change a cell artywhete on the 
spreadsheet and gel automatic 
updates wherever they belong. No more 
"wrap-around" since output to the print 
er Is formatted. "Help" screens prompt 
without erasing data, and the rows and 
columns on any worksheet are limited 
only by available memory. 
ONLY S250 

TMP /Manager )s a structured database, 
manager, and Is the ultimate driving 
force behind any lolal Management/ 
Marketing Planning system. Its built-in 
sclcct/sorl/mergc module and optl 
mlzed machine code — makes It super 
fast, and provides unusually nimble data 
manipulation characteristics. Other out 
standing features are detailed prompt 
lug. easy Identification of data fields, and 
an excellent security system. 
ONLY S300 

TMP rreeFonn fills the void between a 
structured BUMS and wonl processing; 
It's an "electronic Index card" package 
with an endless list of valuable applica- 
tions such as parts cataloging, look up 
Inventories and listings of ant; kind. 
Type anything on up to 32.004 electronic 
"cards" of up to 9 pages each that re 
side In "flic drawers" I databases). Up lo 
13 key- wonts can call each |iage. 
ONLY $150 

TMP/Front-End Integrates any or all 
of the packages described above, and 
Integrates TMP with word processors. 
BASIC and other high level languages. 
NO CHARGE with TMP Manager 





TMP PACKAGES ARE 
EXCEPTIONALLY FRIENDLY. 
EACH COMES WITH 
MULTI-MEDIA TRAINING 
AND OUTSTANDING 
DOCUMENTATION 

AUDIO CASSETTE TRAINING TAPES 
arr provided with each TMP soft wan- 
package. These crisp, professionally pro 
timed training aids take a new user 



through "hands-on" exercises that In- 
stantly build confidence, and minimize 
reference lo manuals. 

CLEAR DOCUMENTATION Is specially 
prepared for each TMP package. 
Remarkably readable because 
I hey are conversational In style 
and logically organized, this scr- 
ies of manuals Jurtlter assures 
quick user comfort and pro- 
ductivity with TMP software. 
Includes sections on how lo best 
utilize the system: Integrating 
user-written software with TMP 

packages, and other bonus topics. 

VIDEOTAPE PROGRAMS are available 
to TMP Dealers. They dramatically lake 
the viewer Into real business environ- 
ii»enls for a close look al how a TMP 
software package Is utlll/.ed. Video pro- 
grams can be personalized for specific 
organizations. Programs may be speci- 
fied for most popular tape formats. 

THE 6GTTOM-LME IS THIS: Software 
Is only as effective as Its training and 
documentation. TMP packages are tn 
cTjmfxiitibfe In both arras. 



RUN TMP IN A SMOKE SIGNAL CHIEFTAIN'" COMPUTER 
TO EXPERIENCE THE KIND OF SPEED AND POWER YOU 
CAN EASILY AFFORD TODAY 

Endurance Certified Chieftains an- con 
slstenlly among the fastest computers 
In CPU and I/O speeds according to 
the widely respected BENCHMARK RE 
PORTS. That, combined with almost 
legcndaty reliability- makes Chieftains 
the logical choice In computers using 
OS 9 operating systems. 

Configurations range- from floppy-disk 
systems to miUll user, mulll tasking 
Winchester hard disk systems wllh tape 
back up. performance approaching main 
fiames al prices you can live with. 

TMP software packages for most OS-9 
systems and Chieftain computers are 
offered exclusively from Smoke Signal. 
Inquiries from non-Smoke Signal dealeis 
an- tnvticd. Call (213) H89-9340. 





SMOKE SIGNAL 

Chieftain Computers 

31336 Via Colinas • Westlake Village, CA 91362 

(213) 889-9340 
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ELEKTRA Means Quality 



ELEKTRA CABINET Midi of hee>y**i0hi 090 th*c* Hummum interior it i9-i 2 
w»de by Jt-M Oe*0 by 6-3/4 hign Hftvy (hily A C i+n* cor d AC lute hold** EMI 
filler F#n wiihiiiier Bach pane* has 10 cutouts lot O lyp* data connec lots front panel 
hH key on ott pcw« twitch 2 .llummeled puin button Switch** < Platel end 
NM|/ADOrtr and two cubovt* Wf W< ditk drives 135000 

Filter ptaleloi 5-V4" dr.veooening S1000 Fan F die* $10 00 

POWER lUWl.t r+qft*ai Quality linear poena, supply CONSERVATIVELY rated at tSa 
»V3i9ie» 3a & - lOv 3 pnmary incutm tor hot*. «Md and h#*vy loetding 
»0v VtriKKi $200 00 1 1 0v Vernon SI 75 00 

DtfK RCOULATOft BOARD WfTH CA*L£« Stand* d rauo lor 2 Peppy drw SSO 00 

Me#» r duty «f%i« fi for 1 W*»«he»tar drive and » loppy drrve $7500 

ELEATRA um* ERE6B. MOTHERBOARD »•>■■,— ya in m*k II- una by r 
•not 1 1 iipiw t ISO p**) UOU * or I tARt may be CVl otl *» aAvaan.fWj M u' » Iff 
fcsv»«tms re*4pwctrv*ry ■ fO (3D pj*i slots Compute «ddre*» decoding or I O Molt 
Choice of * 6. Or if ertrf rs— i pt» I/O eAR Riu idAHiItu I O slrm nn be placed at 
37 64 Of 126 byte increment* rotpecl'ueiy I spacing between ml memory and I'O 
a*** Extended addiatvrvd capabtiMy lor dot" " ■"'■* y And ^O pom lor n»owl* no SS 
tOC btft ipaci lical lOni On board baud rata gsovarator warn tp« «nd najn tango* 
providing |ump*f s*i*ciebie rales ol ?5 through IB 400 lor e*ch oi the fivfl baud rait 
lines Stow devtce Circuitry permitting lMH/ 30 pm 0«h controller | let rum * ilh 2 MH| 50 
pin CPU boaidt ■(•board w documentation J 80 00 

Kit * quid conneclora $320 00 AtsomWed w/gotd eonneetof l $360 00 

Kit w'lm connectors $24 00 Assembled w'lm comw lo a $30000 

ELEKTRA CHAtait in ludet cebinet. 110v power titpply, power aupply cablat 
trsndard disk rag ulH or board win power cable*, moin board with gold squire pin 
connacl I. ■ tempted ind lotted $85000 

ILECTRA CPU M UM «.i^-or ihe 6*02 or 6000 tlo run 6000 toflwtro) or 6009 H H 
provision for up 10 3 27 16 E promt (K Scretcnped, M 0640 Inpla tuner, and an option tl 
baud rat? enerttor providing baud relet irom i id ihfovgh 36,400 baud m two use* 
selectable rang** The boird suPPOrit DMA by either halt or 6USREO whan a 6609 
CPU m used ihe board will run any at the MtKBuG" compatible mormon in the 
6602/6606 mod* and SBUGE HUMBUG and MlC^OBUG m lh*6A09 mod* Vernon* 
or OS-i 1 * L*v*i i ore tviHtebia 

Oar board $3000 K.I 122500 Assembled $275 00 

M&goo HUMBUq 1*000 7K0009MICAOBUO S3000 See4K HUMfiUGSneil pago 
Opi,on«l Oaud f\»\m Genav Mo* $2500 

ELEKTRA OR-5 DUAL PORT 1ERI Ai. CARD F m Hal ltondo/d 30 pin 55 50 but I. O tiol 
Can be contiguied io> 4 eddrettat par port with I he B port ? addrettet h*gher than I he A 
port or for 16 adOrnta* por port tniti the 8 port 4 aoomtei ivgner than im A port E«ch 
port it »or nwiolod at two *• p*n op tockati on* tochei configured Iq* moO*m and the 
other lor ivrmnoi Or pnArot RTS CTS OTfl OCO tnd DTR era appropneiviy 
■mpl*mon|*d Etch port not <ndop*ndonl tttMclAA at baud rol* Eoch port biiowi The 
miarrupt roquett to be 'rtftomOv dv lumpered 10 l« IRO or FlRO/NMi but I me 
Botaoovd I2O00 Kd 160 00 Au*mea»d 160 00 

CiNHdwo heedeaoe* boardr E*cfi $2000 

fXEKTRAOPP OOALPORT PAR ALLEL CARO Fitt Ihe ttandord 30 P*n SSM bwtL'O 
t*Ol Can bo wtod m oHh*r 1IM 4 or 16 aoorertteo p*r I'O atot conhguraton ocoupy>ng 
Ihe 1-M lour *4>0V**ae*,oflh*l/Otl9* thaOVoelionolirie TTLbuHonconbeconlroltod 
by *rm#» on bport furnpea eorwioOKyi or by t e»orbi from thep«r«>her it The*i#r upf 
(•Quasi fcnat lor eoch port may bertfi*v*0uet»y jumoorodto *4hef tne mOat f IflO/NMI 
Out hn* 

Borebowd $20 00 Kil $60 00 AUsmcaod M0 00 

Cobtot <lwo noodOO per bo*id r El n $20 00 

ELEKTRA 0-6 Dull drive CAnrnal lor -1/4 dnvet with power tuppry 

line cord lute power twiich and power cable to dri*« 125 00 

ELEKTRA HD-4 i Heavy duir vemon ol D-5 D*0#oe ibovel 150 00 

ELEKTRA SHOS (Super heavy duly Powert 1 Wmcnetter and t tloppyl 175 00 

5 ribbon coble lor dual 5 \> m 4 dita drive* 4000 
ELEKTRA u>-6 Dull drive caOtnat. powor Aupply pa cable lor 8" dffvet 35000 

6 ntoon cable tor duel 6~" ditk <*.»•• 4500 
GOLD 10PIH COhlhlECTOflS {Spe&ly male w'tqutre pint or f*m«Je| 1 10 
TIN 10 PIN CONNECTORS r Specify mala w tquare pmt or lernaiel 50 

Price* and mveniory ar* tubyect to change wiihoui advance notice 
Thu ad <t our catalog 

P/ARNrNO AAA Chicago Computer Center ooet noi provide repair or OiagnotiK 
it^rvice loi cutiomer eiiembied kjia AAA Oiicago Computer Cenier doet wAtranly 
and main lam aer vice fur our eaeembied boardt The cualomer should carefully lake ■ r - 1 . . 
connoefelion the tmaM dilFereniiei toparating ot#r hii end attembted prices when 
making hit choice of puichate 

We nave introducer) our hn* ol compuror oquipmoni «. in the purpne ol orrpting in* 
fhgnetl quality ot componentt pctubie *i elfordoMe prrcet Thoao proOucit are 
iniended for OEM apoircahont wnore it it in* respontibfiity ol ih* purct>aju>r to 
integrate thai* componenit with lurfabit memory, ditk controiktrt. drtvet. and 
totlware along wHh I'O termmell lO form working computer tyttemt 



AAA CHICAQO COaniTCN CCKTER 




130 chestnut lane • wheeling il»oo*o 




|H?I «»»<<M30 




T»chn«*l coniulultoo avaitlbl 4 PM 10 6 PM motl weekdays QOIM «v 


ing* and 


■ llUnm 





TMMt Mii^mgmoi*! ISO 00 Shipping and handling nfimfltt wirhin th* COhlintnlal 
U S . KM J* {MINIMUM 1 1 SOI HI moil rnxtanll M0 6% itlti lu W< will lt>una rant 
Dw«r*iiim#lvd snipping ind hi idling ctwge* f c»ign a hipping *nd handling add I0> 
I MINIMUM 110 00} For*ignord*famul1b*pr«f>«idinUS dollvl Heavy t(V*igniT#m* 
will ba ihippvd ** fratght ccMlacI Piaaaa phona baiwaan 4 PM and 6 PM iwcadaya if 
quntioni ariaa ragafding iniapmg laaa Maalaf Chafga. Viu. and Arraocin dpini 
honorad 

Ou» apdaHy Wa art not Manad IP aniajar (Kflmca) induiries Ihroudh tna tl Pfaaaa 
pnona kH lacrwucal MH> dufino lha hours indXJI ad aoov* Tha too traquant caang *ng 
ol our tfrvvntory and ptcai makM il la— wuam <l lo publish a catalog Our ads ara 
arfandad to sarva thai ourposa Pncaa and mvaniorr •'• tvDtaet to cAanga wrihoul 
aovanc* note* 



X day guafaniaa 
* i » 40 [••■:.» 
6-%/r. ttl Irackt 



I naad 

COC 

?»00 

N'* 



CDC 
?M00 

jrsoo 



?sooo 

33S00 



MPI Same* Manual ISpacily 40 Of M track I 

OunaDTt t5?5 00 



Hippy 2 naada 

S>«n«n> MPl 

JW00 32&00 

3J500 42500 



«-. 77 noil OtVDD 



2 t>aadi 

OUM* 

350 00 

•50 00 

20 00 

Ramai l Spatial J 350 00 



gLEKTRA 

COMPUTER PRODUCTS 




SMOOTH" Software 



<aii olour toitware it copyrighted and an ngtut are reterved Sou re* tt editor supplied 

or optionally tveiiable bj »«ira coti soihai tna pur hasor can rnodity otirpr grama lor 

hit own uie Licentmg, I owever . n raq ired lor oomme cut reta)* I 

6UPER MODEM PROOAAM 

Single Character com ma ndtloi aimpllcity 

Hirdwut inoeo*rtdenl (No intirrupli required i Attumea modem it eonnecled lo an 

MC6650 lierill interlace) end Ihe control terrmml it connected 10 en MC&A50 to' 

MC6«20 wttffr* utod w.in the video »e V on ol GMXGUG '•) 

Tranamil manually lo dulenl eompuler 

Trentmil ditk IHet lie«t) ol thy length lo duient computer 

n*c*tv*anduve dita til*k (tailiofany lenglh onlocatditktytlem Mtendtngicompuler 

doearioi tuppori in X an/ ton protocol tKen in* received litet are nmrled in tue by rr>e 

computer me oiy 

letted lor lull dupte* ooereiion ai tP**dt up to 9600 beud (CRT lerminatmutt be 

capable of operiim ar a baud lale higher man it*o on* ihe modem it o eted el ) 

Hell duple j option In cat* dillanl computer dO*»n I echo 

Echo option eo utor can simulate a lime tharing tytlem (SaiPV Modem program 

doetnttupport aulo-antvaor but lh* tource 4 provided tor those mdiviidualt who with 

tp adapt our program lo than special n**tH ) 

Replaces R wilh CRAF (utor oplionl Tor thoto uttng ume sharing tyllemt lr*at dont 

irantrmt LF't 

Slow ditfc liletrtnamil bated onchartclar veriiicet*on (plusuaer installed iimmgroopt •• 

nac#t»JOyt tor ute On lima iharingtyilems lownrch d<t* files cannot be ni at speeds 

tuggetttd by the baud rale 

Ple*me tpecfy 6600 or 6600 SSB or f LEX- 5 or B 

Manual and d4k w 4b th tourca an d objec I cod* $75 00 

ITANOARO MODCM PROOAAM 

Sarntea Super Modem Program obovo but wtinprjiEO+O opivan.cnaF *orcRop**or. 

sJiow d>tt liietrtntmrt option nor X-orvx-otl option R*C*nc»n ot diU hkw • hm*ted »o 

moo* smell erougn to compkaily M *nfi*n ihe receiving butler 

Please specify ttOO or AAOg SSB or FLEX** 5 or 6 

MtnuAl wlh uitlrucliont tOurce lutmg end 1k>* Chert drtk w.th 

bctth source and obfKt code $45 00 

Manuel vnlh *nstrucl>ont source i<sl»ng and flow chart ,, 25 00 



MOCWMt (By u «. ReootKt) 

Auto Oiarl it Kayot competibl* 
300 l?O0Biud direct connect 
1200 Baud (120 cps), direct eonneci 
300 Boud |30 <:p*i drrtct connect 
300 Baud (30 cp*t Koultic 



MANUAL AUTO AUTO-ANS 

ANSWER ANSWER AUTO-WAL 

N A 449 00 49900 

349 00 39900 N'A 

'49 00 lf*9 00 NA 

119 00 NA WA 



We will be closed Irom July 30th through August 21st. 

THESE ADS ARE OUR CATALOG 
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GIMIX CLEARANCE SALE 



6 NEW ELEKTRA PRODUCTS 



LIST 
538 96 

14 -J.' 

7*95 
ZMi« 

68 72 



Holey ditvet bow d 
Fillet Plale 

Cable |Ser ot Pal I t)l 
•58 floppy controller 
Double do* reo card 
37K. (witn IbKjlTSOO) 
r34K rrsamcey board 
Dual prt ear , 7 cables 



• SI Cnmpuler Tsyslem 
64 X 16 Video Boerdt 
16KMemBds . moll w/cnlrl reo 
93L47S RAW cliipu? ntreood lor 



478 87 
178X1 

130* li 

79BB59 
198 71 



OUH 






OUH 


PRICE 




LIST 


PRICE 


75000 


6800 CPU board lu*WJ 


244 03 


175 00 


1000 


Baud rite gen board 


Ml'l.l 


65 00 


20 00 


•48 lloony controller 


196 41 


150 00 


17500 


■78 witnii r> GMX FLEX 


378 78 


770 00 


50 00 


«\u aon .Wo r\£x 


61868 


470 00 


175 DO 


56* rrejmejry board 




475 00 


45000 


Smgia o>i sar i cable 


113 36 


SO 00 


140 00 


Dual prl par w2 CaOve* 


13812 


11000 


MB OS 


•79 nnmprrter Syelem 


7438 79 


7000 00 


7*00 00 


•49 Campulet System 


3746 49 761 


too 00 


•K PPO PROM BO One 


Burner 


UTrOC 


145 00 


ReeetrAboH T&ooie Switch 


70 00 


GIMIX 0*1 i 


• ■cb 


20 00 



ELEKTRA M PIN PROTOTYPING BOARD 
ELEKTRA M PIN PROTOTYPING BOARD 



20 00 
*G00 



SMOOTH"" Software 



Edrior . Tin Proc-MO* ■ Me..«ng Leber* 

Matting Lai* - Um any CRT terminal end prmier 

Support* EdmrteMriva^ssijc* as botiom ensnge. de*eie find. • we ft is.nQ.ie line,. 

input [multiple Tpnes,. Mil. "**• OWftiV (with cursor adding. Character deletion and 

mietiiod) owair.ke.ior *er*cr^ darker te*i) preni restart, set. lop underline up and 

vertly 

Supports Tail ProceseJng oornmends euch as block copy. Clock mo a. centering 

margin justification [widen and narrow peg, g and tabbing 

•Mfling Uatamd Labe.*. Um ma same mailing i iiois- hi* iwiih protected areas! (or 

bom mailing labels and repeat letters Repeat letteri are personalty adr gated io each 

parson or selected persons on the mailing htl 

Ileal Pewerlid Ft* HMiejkriound many editor Append one hielolhe end oi another, o* 

•nser. .merge) one Ilk) into another a* ctosigneled B-y Ine tine painter Pr.nt specilied 

Une* to yOu> printer or to a rJdk hie Edit It*** larger than lite te»t Duller Does not 

prodHx-ss output hkas wften not Oesvred Delete duk likes trom ine eoio 

Pn?t*Jr lamiinuli C trot character can be aeni to in* printer tor tormai control 

ether direciiy from the control terminal or by imDedding i(V*t> ,n ir*e tail The »ei 

command oontaina interlace iiv ati/enon end character output routines io support the 

SWTPC MP-C interlace as wall as ine standard serial and paraiief «ni erieces Jump* are 

arso provided io usee supplied printer routines Lrseraa*ecltihepori addresi(0lrvu 7 A 

o« B) thereby eliminating I he need tor the user io install prinieiaott are routines Editor 

can be iniiialnad lor etiner 4 or 16 addressee per pori 

Editor allows exiting Id enner the monitor or DOS *nd Ihen reenter (Warm Slarl) without 

desuoying previously prepered te«i m irie butler Tne Restart command erases 

contents m tne buffer without the user having to reload ma Editor 

T e Editor allows tne user Io loggia between full du lex (no ecN>r and halt duplex 

(echo) at needed n reH-vnd* to commend* m boih upper' and to er case and can be 

tiled io create «aaemDie< aourcv code and Basic programs as *«• as ie«i 

Spec-ly fiHOD or 6809 SS8 Of FLEX*" S C*r 8 
Printed eotxca hst*nQ <s a v»iab«a tor an eddiiionei 
AU-lrvOne Wr den Spelt mn4 Spetfn F-. package 
$pn«are by Tec*«**c*»l iystema Consultant*, inc. 

OOS lirtciudea Editor and ssemoiert 
Editor o« AsMmbler 

80000 Croat Assembler on bboq 

6809 Cro Assembler on 6800 or fieOO FLEX'*U1iHI'«S 

Teil Processo or SOft/Merge Pickage or 6009 FLEX*" 

E>:tendad Bas*c 

Basic Precompiter (specify standard o«e«iended) 

Pascal 

DeOug Package o> Otagmnic Peckage 

BOOH Relocating Auemoie* & Leumg Loader 

Fortran (Requires Relocating Aasemolef A Linking Loader 

Fortran IWrin Re*bcal ing ASSembter o Lmk* Loader ) 

Cabot 

SMOOTH *nd ELEKTRA are trademirsi ot AAA Chicago Compute* Center 
FLEX and LttriFLEX are trademwkt ot Technical SytKirii Consuilanit Ine 





75 00 




35 00 




75000 


LtrMTLEX- 


FLtX- 


« 1 yr mnl 




55000 


150 00 




5000 


300 00 


750 00 




100 00 


Ultlrllat 150 00 


7500 


700 00 


100 00 


150 00 


50 00 


300 00 


TOO 00 


75 00 


75 00 


175 00 


150 00 


Wri 35000 


775 00 


45000 


37500 


750 00 


500 00 



ENGINEER'S FUN BOX by ELEKTRA Computer cabinet with high quality 10 amp 

SS-S" 
motherboard 2?S" 00 



power supply EM I 1 1 Up 



Large enough tg hold (he SlindVd wo SS-W type 



STATIC aMMORY BOARDS with 9 okl connecton ii.n -vahLiWi-f Auembied and 
W,th SOK RAM mitarteo $?99 CC Wiin 64K HAM .ntUMked $349 00 

12 and 34 MEGABYTE ELEKTRA ADD-ON *rNCHE»TER SYSTEMS tSee below lor 
pnoru) 

ORDER - WRITE UP COMPUTER PROGRAM Screen cn*nred write up rorm wdh 
curiot edrbra dttk saw and load, printer command using *a»4iy ***ii»bj* universal prmt 
out lorms Computer program c*n be used io write up purchaae orderi patting hat 
account siaiementa piui more Program tt written m 6*09 aasembief language and do«i 
not require reverse video Routine* are included lo support screen wrap around m twin 
directions m case your video terminal does nol Source it provided to the cutlomrw can 
modify the program ■! he withes Commenis are provided tor adaptation to Lear Siegler 
and Tetevideo CRT leiminait The program can be easily adapted lo other terminaTi ii 
HOMEUP HOMEUP and ERASE a rxi direct cursor add resting codfB are known CR.LF 
and BSa/ethp only other codes u*ed Available tor 6KK) f LEX StOOOO 



SPECIALS 



Mo«*ni (Up t> tlOO 00 o* lull S*a our ad en In* prvrrova paga 

* SSB BFD Floppy Oii>Coniroll«ri (Vartion 3l Run FLEX or 5 SB OOS 

• MlCflOBuO I7K 6809 Ba y HUWBUG by Polar Slark) 
Cal 300 Baud Acomtic Modern [only 1 Mill 

" 'anrorir 
SWTPC Cnaiut. P3 
H>gh 



ISO 00 
3000 
7500 



, MB 



175 00 

150 00 



R«r»» r DS/DD (Spaciail 535000 ' Smttoni lor MX. B0 

4K 6608 HUMBUG 

4K 6600 HUMBUG IRAM nMM at 5AOO0 and 5D0OO) 

Olner HUMBUG variiortt including video vertiona sra available 
Spell n Fix by Peter Star* 
Wrrle n Spell by Peter Stark 
Oyn mil Draattembler 

SUPER SLEUTH Disauemoler Sy lem <S101 00 lor OS. 9 yeruon) 
Doa-lima UfdJte 



toflwtrj kr Mlcroaran 

If iIhi M ntujt 

OS. 9" Level One Operaling System 

OS. 9'" Level Two Operating Syltem 

BASIC09- 100 00 

OS 9" Macro Tent Editor 

OS 9" Interaclive ABtentblei 

OS " Interactive Debugger [Disk vertionl 

CIS Cobol Compiler 40000 

Palcal Conwiler 100 00 

Mrcroware yeatiy tupPort service IS700 00 lor OS9 Level 7) 

IWTPC 

C809 SWTPC FLEX* DiM and manual (0i» only 15 001 

DC • Disk Controller ISS OS SO DO VI 4) 

S37 Un-veriat Sio1< Ueevi Board tvrilbout memory crr.ps 



75 00 
7500 
75 00 



5000 

100 00 



teurc* Hanuet 
1 



SSUG E l77f6ccv*«a>liBkBl 75 00 

MP-S7 Dual Port Serial 1 70 00 

MP.N Calculator Board |kitl 54 95 

MP.T Interrupt Timer II letl) 9700 



•SVv T PC MP-7A lOnly 1 let!) 150 00 

* MP1 at Siemens 5 drive* 17500 

*5«9 

75 00 

6500 

176 51 
75 II 

8000 
99 00 

MM 

700 00 
500 00 
700 00 
175 00 
17500 

50 00 
90000 
400 00 

7500 

35 00 
730 00 
174 50 
11450 
I JO 00 

9700 
795 00 



400 00 
N A 
N A 

300 00 

300 00 
10000 

N A 
N A 



40 00 
7500 
1500 
1000 
1000 
80 00 
4000 



Mi- I. .Tiri I proex rVHtaVHeaX 
MP L7 Dual Port Parallel 
MP N lastem lad) 
MP-09 2MHI 6S09 CPU Boaro 



Smoke Signal Broadcasting 

DCB-4A Double Onrisny Controller Board tol 5 and B" wiln DOS 549 00 

SSB DOS ISpecrly 6600 or 6809 BFO or DCS 4A. S" or 8 I 7500 

SE97'SA97 5 16809 Edrt'Auml i OOSl 6995 

SSB Monitor (SpecHy OBoatyjog SBuuKtcOOe U rfn 75 00 

SSB versroe ot FlEX- lorllwul Editor and Aeaemhletl 150 00 

LM6 1A Motnerboaid 39900 

SCB 69 6809 CPU Board 39900 

PAR- 1 Dull Poit Parallel Board 89 00 

S€R-7 Duel Pon Sernl Board *.th 2 CaBlee 179 00 

Cruel 90 64 K Computer System 2 1 95 00 

OS~9anO 0ASIC09 are trademarks ot Mrcroware Syalems Corp 
GIMIX and GHOST era registered trade marks ot GIMIX Ine 



THE BEST 30 PIN FLOPPY DISK CONTROLLER 
THAT YOU CaAN BUY! — THE ELEKTRA SUPER FC 



Control* up to Pour S WF drnreiar-d lour a drum tot 4 lotai of eight tytic-m drivet tor 
OOI h 6a00 and 6§0* Systems i Pi £X *att+*rr hja t buiU -n limil o« 4 tytlem mut of four 
OYrveat frnproired programmed input, oulpui rPJOi inieilace met atiowt single and 
double density S men operation at iMHf m t^hAaOO arid 6409 tytiemi Allows t-ng<v 
dentityAtnch operation at lMHi \n both 6400 lw<i Ukngtytremi a*+owi berth ungie and 
double density operahort of both S inch and 8 inch drive* at ?M hi a both W00 and 6*900 
•eyiiemi wehoutatow device etrcu Hry Hardware and tollwarn compatible wilhsknilrng 
SWTPC DC- 1 DC 2. AND DC-3 lyp* controllers Conirott virtually any floppy disk 
drive, any mm of dnva sua, recording density, track dennty number oi tides motor 
control, with or without head load toienoidt. including the ne* 2 Mhyle % inch drives 
Analog phase hocked loop data separators lor man mum reliability Provides tepaiale 
adjustments lor S inch and inch drives Analog wrrle precompetitalion circuit with 
separate ad^uslmanta for 5 inch end 6 inch drives Deaigned to meet the dale hold 
requirements oi Western Digital Happy disk controller tC Schmidt lf>gge* hytleretit 



•npul butlert lor d-tk drive signals Soft war a writa proteel control interrupt Data 
Request enable control 17 option lumper Mrm** to teteel |utt thtrighi comnunaiion ol 
hardware leaiuret to match your drive* and software Piovides many separate option 
seiecthont lor S inch and B inch drive operation Gold but and drive cable conneclon 
Test connector tor easy telup and held service Single t vori power tuppty 4 or IS 
addresses per slot decoding Ideal replacement for enisling controller* to add dVnibin 
den ily dala storage and B *nct> drive capability Disk driver software end disk 
rormatling utilities available to extend ine capeoHiliek of your current soit«ere Oei 
more tor Tats with the ElEkTf. a Super floppy Conlraller. 

ElEKTRA Super FC Super Fl ppy Controeer (aaaempled end tetttd) S?S0 00 

Dks-v with drivers ind formatting uiUittes (Specily 6600 or 6609) 330 00 

f-PflOM with driver deer lava $30 00 

TSC Genera) FLEX or FLEX 9 both with Eonor andAsaembter StSOOO 



THE BEST WINCHESTER DISK SYSTEM THAT YOU 
CAN BUY! — THE ELEKTRA WINCHESTER 



Has automatic error detection and CORRECTION of up to It oil bu r»| errors 
SS-SO but extended addressing capabilities. DMA. on board sector buiier ope r atas 
with 6800 and MOB type processors, drtver* included tor FLtrJt 9 at OS*9 Drivers for 
FLEX ? (eaooi ivartacUe for an additions. HOD 00 Price include* host interface 
conlroHer. drhre(s) and c«D*eS 



12 Uegabylfl ELEKTRA unglo drive Winchester system ?:'.",MVi 

7A Megabyte ELEKTRA dull drive Winchester system (1S9MDO 

19 Megabyte ELEKTRA smghe dnve Winchester tyttem S,"HMKi 

38 Megabyte EkEKT Ha dual drive Wmcheate* system M886 00 

ELEKTRA heavy duly regulator bd I powers 1 Recap* and » W«nctwt>Sefr |7S 00 

ELEKTRA SHO-S CAbinei p* p* cablet rpoweri 1 tvoppv and 1 Winchester) HTS00 



AAA Chlcaao Cornoulftr Cf?nt*f 



■ tail lor order ir 






Technical Consultation available 4 p.m. to 6 p.m. most weekdays. 

Closed evenings and weekends. 
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Flex User Notes 



Ronald w. Anderson 
3540 Sturbrldge Court 
Ann Arbor, Ml 48105 



DISK COMPATIBILITY 

A few months ago, [ confused everyone with a rather 
Incomplete discussion of disk compeTlbl II ty between or 
among FLEX systems. Perhaps this will add to the 
confusion, but hopefully. It will clarify Just a bit. Carl 
Krelder wrote me recently, and I will quote his 
explanation of part of the problem. 

"The only difficulty Is largely out of the users control. 
The 1771 tpci, 0C2, DC3, tWAFI, PTA, FD1 etc.) accepts 
either $FF or $00 tn certain lnter-record gap bytes, 
while the 179X family (0C4, 0MAF2, etc.) require $FF. 
Since It Is easy to clear the memory used for the track 
buffer during format, early formatters used all tOO. 
This means that most disks formatted on the old 
hardware, using the 1771, can not be read by a controller 
using the 179X.* 

Carl goes on to say that he has circumvented the 
problem by writing his own formatting software. That 
explains one of the problems with Interchange. The other 
one seems to me to be a difference In how SWTPC and 
GIMIX handle directory entries when the directory 
sectors allocated on track are used up. Generally, 
disks with less than 60 dlracto y entries are compatible 
between the two FLEX systems. Either one will choke on 
the othe at directory entry 61, and report an error. I 
have reason to believe that the SWTPC method Is to go 
grab the next free sector and link the last filled 
directory sector to It . What 1 am describing may only be 
applicable to double sided disks, and 1 think the GIMIX 
systems go continue the directory on the second side on 
track 0. My conjecture may be wrong, and 1 certainly 
wonder why the two main suppliers of FLEX based SS-50 
bus systems couldn't get together! (I'll expect a call 
from Richard Oon setting me straight, about the time 
this Issue Is out). 

I do know for certain, that GIMIX FLEX formatted disks 
are compatible with FHL FLEX disks on the Color Computer 
all the way through double sided double density and 80 
tracks. That fact was of great value In trying to get 
the software we purchased for a new CC transferred to 
80 track disks compatible with the drives we bought for 
that system. That experience also answers a question 
that came up a couple of columns ago from a reader 
regarding running 80 track drives on the CC. The only 

rroblem I've found Is that none of the CC FLEX 
mplementat tons allow setting a drive to "double 
stepping" mode to make It possible to read the supplied 
40 track disks. (I mean, of course, the way most 
software Is supplied for CC FLEX). My procedure was to 
connect the two 80 track drives to a system running 
GIMIX FLEX and set one to the doub e stepping mode. 
Then I could copy 40 track disks to 80 track disks. 

I have no SWTPC hardware that allows me the luxury of 
double density recording, so 1 can't verlfythe following 
conjecture, but I am fairly certain that SWTPC formatted 
dl sits "Nl be compatible with DATA COMP FLEX on the CC. 
If Don Williams knows for sure, he will stick a note In 
here and Indicate yes or no. • 

PL9 AGAIN 

I know, some of you are getting tired of hearing about 
this new compiler from Wlndrush. I'll give you a brief 
story and let It go. First of ell, 1 need to report that 
Wlndrush has fixed all the bugs I know for sure to be 
real bugs In PL9. I have recently uncovered a few 

?ecu Marl ties, but they may well report to me that "that 
s how It works", ana I won't be upset because the few 
remaining difficulties may be gotten around by writing 
the program a little differently. 

Those of you who have my book "From BASIC to Pascal" 
will recall the text formatter program I did as an example 
of a larger program* Since that writing a couple of 
years ago, I've been using my program that 1 call JUST 
(for J ustlfled text), for all my correspondence and work 
memos. The original In one version of Pascal produced 
just over 8K of object coda. Another Pascal that 1 have 
would have produced 9 or 10K. The other day I decided 
to translate 1+ Into PL9. The program listing Is about 
10 pages of text, and the chore consisted of a lot of 
glooel edits and then a line by line adit to catch as many 
of the differences as possible. That took only a few 

10 



hours. The debug took about four hours and several bug 
fixes before the formatter showed any major sign of life. 
Once I hed output to the t mlnal going. It took anothe 
three hours to eliminate the remaining "gross" bugs. At 
that point, I had about 4.5K of object code. 

In using the new JUST over the next couple days, I 
discovered a few more bugs and some Ideas came to mind 
to reduce the code a bit. As of this evening, JUST Is 
Just over 3.5K. it runs several times as fast as the 
original, and the listing Is reduced to 9 pages. In the 
rewrite, I made some of the constants (lines per page 
for example) and the default values for others such as 
line length, left margin, and paragraph Indent what an 
assembler programmer would call "Fee's" at fixed memory 
locations. A user who receives the object code onty, »!(! 
be given a map of appropriate addresses where he can 
change the page length to 88, If for example his printer 

trlnfs 8 lines per Inch rathe than the more standard 
■ The tailoring can be accommodated with a short 
program assembled and appended to the main file, or by 
foodfrtg JUST and changing the values In memory and saving 
It again. 

JUST now outputs Justified lines of text to the CRT 
Just a tad slower than the LIST utility. The processing 
time has decreased significantly. Anyone who Is familiar 
with Assembler programming but wants a higher level 
language, will find PL9 a very useful tool. "BASIC oniy" 
programmers may find that they have to dig a bit to 
understand and use PL9. I think It would be worth the 
effort for the writing of a "text file filter" program or 
perhaps a fast data collection program, to mention a 
couple of possibilities. 

Along the line of fast and small, those of you who have 
been following this column for a while, will remember some 
compiler comparisons 1 did some time ago. The winner at 
that time (by a few seconds) was TSC's Pascal which 
executed my program to find P Ime Numbers to a limit of 
10000, (by means of an efficient divide algorithm and NOT 
a Sieve method) In 59 seconds. The PL9 version executed 
In 56 seconds. If you want something a shade faster, 
Wlndrush "C" ran It in 54 seconds. 

Should you be Interested In size of output code, the 
wlnne among all software I've tested for this program Is 
OmegaSoft Pascal with about 2600 bytes. It executed 
the program In 67 seconds, which Is In there with the 
fastest. Dugger's "C" and Wlndrush "C" were both Just 
over 6K, but wlndrush "C" executed the program Tn 54 
seconds compared to 1:16 for Dugger's. PL9 generated 
4.5K of output code for this program. I note here that 
OmegaSoft uses a library and a linking loader that only 
loads the modules used by the current program. It seems 
to generate minimum code for very small programs because 
It loads only minimum runtime routines, af) of which are 
done In assembler. Some of the others. Including 
Lucldata Pascal and PL9 generate considerably more code 
for small programs because their runtime code Is not so 
modular, and In fact may be In the form of a library 
written In the language rather than assembler. This Is 
the case for much of PL9 and the "C compilers. For a 
very large program In the order of 12K or so, Lucldata 
pulls ahead by generating about 20X less code, and PL9 by 
about 30 to 402. That Is, the Initial overhead Is 
higher, but the code generated for user program Is 
smaller. 

I noted this peculiarity about compilers In previous 
discussions. Which one Is most efficient Is not Just a 
stralghtforwa d question. The answer depends greatly on 
wh Ich features of the program you will be using, and on 
the size of your program, if you are writing programs 
to run In a 56K system, the question of program size Is 
not really very important, but If you are designing stand 
alone control systems, the number of EPROMsper unit 
might be very Important to the overall cost of the 
controller. 

Still More 

1 continue to be a bit overwhelmed at the abundance of 
new software to run under FLEX. The new compilers 
continue to become available at an ever Increasing rate. 
1 have Just finished a review of GSPL from Workman & 
Associates. I might as well throw In the statistics for 
It here too. It ran the same prime program In 55 
seconds, and generated very nearly the same amount of 
code as PL9. 

I notice a trend here. All these compilers are 

getting more efficient and faster, and the disparity 
stween the execution times for trie same program Is 
shrinking. It would seem that the programmers are 
squeezing that last drop of performance out of the 6809 
with their efficient codlno. and we are approaching the 
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performance limit. Now you can sit back and take your 
choice of the language you like the best, and get an 
efficient compiler. 

6609 - Z60 

I Just today received my June '68' MJ. I was pleased 
with the article by David Shearer comparing FLEX and 
CP/M, the 6609 and the Z80. and the respectively 
available software for the two systems. 
I ouqht to diverge for a moment and tell you how I got 
Into the 6609 Initially. I had bought a KIM-I board and 
It soon became obvious that the Microprocessor Is the 
"wave of the future" for use In the sorts of things that 
1 do for a living. I showed the company some sample 
programs th at controlled lights and "relays" with 

fiusributtons (via I/O ports and computer programmed 
ogle, of course). It soon became apparent that we 
would nave to Invest In a development sys-rem. 

I called the Intel office In Cleveland, the closest one 
at the time, and the Motorola office In the Detroit 
area. I got a quick brush off from the Intel office with 
a "You'll have to spend J15.000 or so to get anything 
usable." By that time I had niy first 6600 systetn from 
SWTPc running with a cassette Interface and an old TTY. 
and I had Invested about 1600, so that seemed a bit 
steep. The Motorola office sent a couple of "engineer 
types" and they were most cooperative In getting us 
going on a shoestring. We eventually did spend about 
I15,O0O, but It was after we had seen some Initial 
results, and we knew that we had some local support for 
our Motorola Exorclser system. So, you see, niy getting 
Involved with the 660X was more or less by chance. 

Back, to David's article. I have no disagreement with 
any of It. I was a bit surprised to see the number of 

good (read that "fast") compilers that were run In the 
P/H tests. Since 2 MHZ Is as fast as we can presently 
run our 6609, I guess It Is fair to compare the Z-60 at 
4 and 6 MHZ. 

1 certainly agree that the language Implementation Is 
more Important than the language Itself when looking for 
fast execution and efficient coding. Just looking at 
David's execution time summary, I would say that Lucldata 
Pascal's time must have been on a t MHZ system. I have 
generally found It to execute about twice as fast as TSC 
XBASIC, which would put It at 420 seconds. I got 
Interested and coded the benchmark algorithm In PL9 
and, since I had It In another C, made the easy 
transition (change one ^Include statement) and compiled 
It In Wlndrush **c M as well. Since neither of these were 
Included In David's tests, you might be Interested In the 
results on a 2 MHZ system. PL9 came In at 14 seconds, 
and Wlndrush "C" at 10. 

I have personally coded a similar algorithm In 
Assembler, but for a d Ifferent range of numbers. I've 
seen a sieve program In assembler that found the primes 
to a limit of lO,GOO (1230 primes) in 0.14 seconds on a 1 
MHZ system (for one execution, not 10). My algorithm 
timing tests were Just for crossing out the non-primes 
In the array. I later did a count of the remaining non- 
zeros In the array for the prime count. If we have to 
compare on an equal basis with a processor running at 4 
MHZ or 6 MHZ, then let's take the best crack at rt and 
see If we can beat the reported 5.10 seconds for ten 
Iterations while adhering to the test algorithm. 

I started with my old program and the "C" version, and 
I believe the listing that accompanies this column 
accurately represents the algorithm, so that there were 
no "short cuts" taken. I used the registers as follows: 
U contains the variable t, D contains J and X contains K 
In the main loop (the one where all the time Is spent). 
In this algorithm all three of those variables exceed a 
single byte value before the program Is done, so no short 
cut could be taken such as using B and the A8X 
Instruction. At any rate, I thought 1 would make the 
Iteration loop count 100 so I could get accurate timing 
of the execution. 

On my i MHZ system, 100 executions took 63 seconds, or 
6.3 seconds for ten times through. The execution time 
on the 2 MHZ system at work turned out to be 3.3 
seconds, or about 2/3 of the time reported in the 
article. I think the only "trick" used In the assembler 
program was to preload two array locations at a time 
using a pre decrement Instruction on X. I spent an hour 
or so rewr Itlng the program and getting It running. I 
am sure that someone will find a faster Vary to code the 
main loop. My first two tries at reducing the code 
resulted In about a ten percent Improvement In 
execution time. The end result Is 97 bytes of code, 5 
bytes of "global variables" and 8K of data array. 



As an aside, the listing PRiMC contains one small 
change In the algorithm, and It runs In 4.6 seconds for 
10 Iterations at 1 MHZ, or about 2.5 seconds at 2 MHZ. 

The change comes from the realization that by the 
time we have crossed out all multiples of primes up to the 
square root of 16364, there are no more to cross out. 
That happens when I reaches the value of 64. After 
that jjolnt, we only have to scan the array and count the 
remaining non-zero locations. In order to Implement 
that bettor, I moved the count of primes up to the loop 
that looks for the next non-zero array location. I know 
that PRIMC Is an Improvement on the algorithm and Is 
therefore "cheating". Someone out there Improve the 
coding for PRIMEB a bit more and we will have really 
Impressively beat the Z-60 running at 6 MHZ with our 2 
MHZ processor* Motorola, how about a 3 or 4 MHZ 
68097T? 

There Is another point to this. If we can beat the Z- 
60 In Assembler code, there Is no reason why compilers In 
6609 can't beat the Z-60 compilers. As I Indicated 
above, there Is a trend In the direction of more 
efficient and faster output code from some of the most 
recent compilers for the 6609. If It Is Indeed true that 
we have a smarter and better Instruction set as our 
Impartial reviewer Indicates In his article, It should be 
possible to write compilers that generate faster and 
more efficient code with those instructions. I don't 
think the Z-60 compiler writers are any smarter. 
Perhaps It Is Just that their market Is bigger so they 
can spend more money on the development of their 
products? David, It would have been Interesting If you 
could have Indicated the total bytes of code generated 
by each compiler for the benchmark program. 

David mentioned the multiplicity of sets of mnemonics 
for the Z-60. We 6609 users don't hove anything quite 
that bad to cope with, but we do have differing sets of 
pseudo operation codes In the many assemblers that are 
available. Things seem to be pretty standard until we 
get Into relocatable assemblers. Then Motorola uses 
XDEF to flog a label that Is defined externally from a 
module, and XREF for one within the module that fs to be 
referenced from another module. Hemenway used ENT and 
EXT for his 6600 assembler (EXTernal and ENTry, I 
suppose). Though most of our assemblers use (1000 to 
Indicate HEX value 1000 (4096 decimal), there are a few 
maverick assemblers that use 'XIOO0 to mean the same 
thing. There are also variations on the FC8, FOB, and 
FCC directives. 

I was Interested In David's conclusion that FLEX Is 
better documented than CP/M for someone who Is building 
h Is own system and has to write his own disk drivers. 1 
had heard an exactly opposite opinion from a reader who 
wrote me a few months back. 

David, I agree that the CP/M group has much more 
choice of software. There's bad, mediocre, average, and 
excellent software available both for CP/M and for FLEX. 
If there Is more available for CP/M, I have to assume that 
there Is more In each category. 

Regarding my previous remarks about Wordstar I 
realize thai- It was around first, and that everyone who 
wrote a text processor after that time, has copied the 
good parts and improved the weak ones. Such Is 
progress. I'm afraid 1 might have over reacted to 
someone who told me how GREAT Wordstar was, and how It 
could do everything. This person had never seen 
anything else and had no basis of comparison when he 
recommended It to another friend as the BEST. 
Ul terwyk's BASIC was the BEST we early users of the 6600 
had. It was and still Is an excellent Implementation of 
BASIC, but It Is VERY slow compared to what we have 
available today. (I would guess 1 1 might come close to 
beating Cobol on a 4 MHZ Z-80). Stating the fact that 
neither Wordstar nor Ulterwyck BASIC Is presently the 
best, doesn't mean that they have deteriorated, Just 
that progress has been made In the meantime - 

David, thanks for a fine and thoughtful article. We 
need more such Informative articles "by people who have 
the firsthand Information. 

TRIVIA SIDE 

Maybe some of my readers consider this sort of stuff a 
total waste of space, but I've been chuckling for a couple 
of weeks. You know how I complain about manuals not 
quite saying what they mean.. The other day I was 
looking at a box of Arm and Hammer Baking Soda. Right 
there on the side panel It said "BRIGHTENED SMILES — 
Pour some soda Into your hand and brush with wet 
toothbrush." I don't Quite see how having a handful of 



'68' Micro Journal 



11 



(Halot Micro ilimrnal 



TM 



5900 Cassandra Smith Rd. * 



Hixson.TN. 37343 



COLOR MICRO JOURNAL ™ Is A Monthly 
Tabloid Publication for Color Computer USERS! 

COLOR MICRO JOURNAL ™ is a Magazine FOR 
Color Computer Users BY Color Computer Users. Col- 
umns on various compatible Operating Systems, Lan- 
guages, Uses (Bulletin Boards, Clubs, using the RS 
BASIC, and so on), etc. 

• •• 

Programs - Games - Reviews - Education - Hardware - 
Software - New Product Announcements - Books 

•••• 

Get the MOST from your COLOR COMPUTER 

without being an Engineer. 

DONT MISS A SINGLE ISSUE 

Subscription Rate of only $16.50 a Year!!! 

••••• 

COLOR MICRO JOURNAL M published by the 
ONLY pure 68xx, INTERNATIONALComputer Maga- 
zine. '68 Micro Journal has provided coverage for over 
FIVE Years. We KNOW the Color Computer, the Soft- 
ware (both FUN and WORK) that IS and CAN BE run on 
it. We KNOW the products that ARE, CAN BE, or 
WILL BE used on the Color Computer. 

For Ordering Subscriptions By Phone 

9. a . U . . 1 .7?. .97. 3 . 3 .?r. 6 .?9P. . 

Yes! Slarl im cop) (if Color Micro Journal coming as soon as 
possrfilf! 




(Cnlnr fflirrn 3Jmtrual 

Limited Time Charter Rates 

USA . %tt> >» per \e.ir. C.in.id.i «c McMto . \2* <KI per >e*r 
Surljcc ftiu-ifn MX 1*1 pei v"i \irm.nl F -uicign v *. I»l per iejr. 



"Color Micro Jourrul »s j ir.iJvniark <il Computer Puhli^hini;, Inc. 



Nanu- 

Address 

(ilj 



Slate 



Zi|i 



Visa Master Card ' Check or Mono Orik-r I lulosiil 

Card # . __^_ 

FX\pYi>ate 



12 



'68' Micro Journal 



wet baking soda will brighten my smile. Utd I miss 
something? I'd say that I didn't, but the poor fellow who 
wrote that neglected to tell <*e that he meant for me to 
use the wet brush on my teethl Come to think of It, It 
worked without oven getting that soda In my hand. I've 
been smiling over it for some time. 

Editor's Note: Yes, Data-Comp F-MATE FLEX", as well as 
FHL FLEX", Is happy with any GIMIX" format. F-MATE FLEX 
will also click right along with SWTPC single density, 
single sided, 40 track disk formats. 

uota-Comp will release. In the near future, double 
stepping for their FLEX adaption. It should be 
retrofltaole to their earlier versions. 

OMW 



MAM PRIMC 

TTL PRIMES BY SIEVE 

OPT PA6 

PAG 
I 

t FILE PRIMC.TXT IMPROVED ALGORITHM 
* 

f PRIMES BY SIEVE IN ASSEMBLER FOR 6809 

i 

t BENCHMARK ALGORITHM FROM BYTE 

* 

» FLEX EQUATES 

* 

OUTDEC EDU 1CD39 OUTPUT DECIMAL NUMBER 

PSTRN6 EOU SCD1E FLEX PRINT STRIN6 ROUTINE 

PCRLF EDU ICD24 

HARMS ESU »CD»3 

i 

SIZE EDU 6190 

t 

t THESE ARE DIRECT PAGE VARIABLES 

SETDP S30 ASSEMBLER DIRECTIVE 

ORG iJOOO 

COUNT RMB 2 PRIMES COUNT 
LCOUNT RMB 1 LOOP COUNT 
t 
f 

ORG 

RMB BI92 FOR PRIMES TO 16381 
PREND EDU * 
* 
« 
START IDA H30 

TFR A,DP SET DIRECT PA6E REGISTER 

LDA 1 100 

STA LCOUNT 
LOOP LDI ISIZE>2 

LDD IIFFFF 
t 

t LOOP TO INITIALIZE ARRAY 
t 
FILL STD ,--I 

CMPX II NILL 6ET TO 1 OR 

BHI FILL 
i 

t FIND NEXT NON-ZERO PRIME 
* 

LDY 10 COUNT OF PRIMES 

LDU 10 THIS IS THE INDEX VARIABLE T 
N0MZ TST ,U+ REPEAT UNTIL PRIME <I> <> 
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BED N0NZ 

CMPU ISlZEtl 

B6T DONE 

LEAY 1,Y COUNT PRIME HERE tttmtitt 

CMPU 166 fttfiftttif 

BGT N0NZ DON'T NEED TO CROSS OUT ANY MORE, JUST COUNT 

LEAU -l.U FOR THE POST INCREMENT 
♦ 

f MAIN LOOP 
1 
MAIN TFR U,D 

TFR U,X 

ASLB 

R0LA 

ADDD 13 HAVE INITIAL J 

LEAX D,X X CONTAINS K 
CRSL0P CMPX ISIZE THIS IS THE 'CROSSOUT' LOOP 

BGT NXTNDX WHILE K <= SIZE 

CLR 0,1 

LEAX 0,1 K=K*J 

BRA CRSL0P 
NXTNDX LEAU i,U 1*1*1 

BRA N0NZ 
DONE STY COUNT 

LDX IC0UNT 

JSR OUTDEC 

LDX IMS6 

JSR PSTRN6 

DEC LCOUNT 

BNE LOOP 

JMP HARMS 
MS6 FCC / PRIMES/ 

FCB $0D,$0A,»04 

END START 

NAM PRIMB 

TTL PRIMES BY SIEVE 

OPT PAG 

PAG 
i 

* FILE PR1MB.TXT IMPLEMENTATION OF BENCHMARK ALGORITHM 
i 

t PRIMES BY SIEVE IN ASSEMBLER FOR 6B09 
* 

« BENCHMARK AL60RITHM FROM BYTE 

t 

t FLEX EQUATES 

i 

OUTDEC EDU 1CD39 OUTPUTS 16 BIT NUMBER POINTED AT BY X 

PSTRN6 EDU (CD1E FLEX PRINT STRIN6 ROUTINE 

PCRLF EDU SCD24 

NARMG EDU (CD03 

i 

SIZE EDU 8190 

t 

t THESE ARE DIRECT PA6E VARIABLES 

SETDP 130 ASSEMBLER DIRECTIVE 

DRG J3000 

COUNT RMB 2 PRIMES COUNT 
LCOUNT RMB 1 LOOP COUNT 
INDEX RMB 2 'I' 
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ORE 

MB 8192 FOR PRIMES TO 16JB1 
PREND EQII * 
* 
t 
START LDA M30 

TFR A,DP SET DIRECT PA6E REGISTER 

LDA tlOO 

STA LCOUNT 
LOOP LDI ISIZE+2 

LDD liFFFF 
♦ 

♦ LOOP 70 INITIALIZE ARRAY 

♦ 

FILL STD ,--! 

CHPI II HILL GET TO I OR 

BHI FILL 
i 

* FIND NEXT NON-ZERO PRIME 
t 

LDY 10 COUNT OF PRIMES 

LDU 10 THIS IS THE INDEI VARIABLE 'I* 
NONZ TST ,U* REPEAT UNTIL PRIME (1) <> 

BEB NONZ 

CNPU tSIZE+I 

B6T DONE 

LEAU -I,U FOR THE POST INCREMENT 
I 

t MAIN LOOP 
t 
MAIN TFR U,D 

TFR U,J 

ASLB 

ROLA 

AD9D 13 HAVE INITIAL i 

LEA! D, X I CONTAINS K 
CRSLOP CMPK ISIZE THIS IS THE 'CROSSOUT' LOOP 

B6T NXTMDX WHILE K <= SIZE 

CLR 0,1 

LEAH D,I K'K»J 

BRA CRSLOP 
NXTNDX LEAY l,Y INCREMENT PRIME COUNT 

LEAU 1,1» 1=1+1 

BRA NONZ 
DONE STY COUNT 

LDI ICOUNT 

JSR OUTDEC 

LDI IMSG 

JSR PSTRN6 

DEC LCOUNT 

BNE LOOP 

JMP HARMS 
HS6 FCC / PRIMES/ 

FCB $0D,»OA,»04 

END START 
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COLOR User Notes 

Robert L. Nay 

5900 Cassandra Smith Rd. 

Hlxson, Tn. 37343 

A Cuter Ccnputer Dlsassenfcler 

Hany 'Vioons" ago, I reviewed the excellent Micro Works 
Disassembler, which was one of the first available for the 
Color Computer. A few others have appeared over the 
past couple of years, but they are usually written In 
BASIC, and do not provide the features that make the 
Micro Works Program so useful. But, it also has a few 
weaknesses. The primary problem Is that there Is no 
easy way to obtain the Source Output in a Tomputer 
Usable" form (so It can be eldted, etc.), other than with 
their SDS-80 Assembler. Even then, there are no Disk 
capabilities available. In fairness, it was written 
before the Disk Systems appeared, and It Is primarily 
oriented towards disassembling the BASIC ROMs; and that 
it accomplishes more than adequately. It was still one of 
the few Disassemblers that provided a "true" disassembly 
of Offset Code before CoCo SLEUTH appeared. 

Well, at last, there Is a REAL Disassembler for the 
Color Computerl The FLEX Users have had access to 
Computer Systems Consultants, I c. "Super Sleuth" for a 
few years: It Is now available for the Color Computer 
Users . 

CoCo SLEUTH 

Computer Systems Consultants, Inc. 
J 454 Latta Lane 
Conyers, Ga. 30207 

Requires 32K RAM and Disk System — S49.00 

CoCo SLEUTH Is a Machine Language Program which 
requires a 32K Color Computer for "look alike 11 ) and a 
Disk System (one Disk Drive will work fine). The CoCo 
SLEUTH Disk actually contains three (3> different 
programs; SLEUTH/BIN (the Disassembler) CHGNAM/fc IN (a 
program that allows you to replace SLEUTH generated 
labels, such as "ZCO04", to a named label such as 
"DSKCON"), and XREF/BIN (a cross reference generator). 
CoCo SLEUTH circumvents the Display limitations with a 
51x24 Display- Screen, and Is an EXTREMELY Powerful, Easy 
to Use, WTERACTIVE Disassembler. If that Is not 
enough. It will Disassemble 6800, 6801. 6802, 6803, 6805, 
and 6502 Binary Code (If you can get the Files on a Disk); 
Disassemble a Disk Binary File and write the Source Code 
to another Disk File In "Assembler Source Code Format", 
AND provide a "Full" listing to the Screen and/or 
Printer; Disassemble a program In Memory and do the sane 
things with the output; Dump a Binary File or Memory 
Resident (RAM OR ROM) objecT code to the Screen in a 
memory-dump format, allow "Full Screen Editing" 
modifications, and write the modified cods to a Disk 
File; etc.; all without disturbing the ORIGINAL Code on 
the 01 sk or In Memory. There Is still MOREI A position 
Independent switch" Is provided which allows converting 
the 68xx Series Chip Codes to position Independent code 
for the 6809 (sorry, it Is not "fool proof, you will hove 
to check It carefully, and possibly make some more manual 
changes). Very large Programs (BASIC??) can be broken 
Into smaller parts so the Source will fit on the Disks. 
The Source Code from the non-6809 Chips can be output 
so that the Computer Systems Consultants Cross 
Assemblers can be used with a Macro Assembler to be 
reassembled in that Chips' Binary Code (I.e., you can use 
CoCo SLEUTH to disassemble 6502 Object Code make 
chances, and reassemble It back to 6502 Code, ALL ON 
THE COLOR COMPUTER). As you can see, this Is a potent 
packagel 

Before we get Into the operation of CoCo SLEUTH, let's 
look at Disassembly methods In genera!. Normally, you run 
a "preliminary" disassembly of a Binary File, or area of 
Memory, with an "ASCII Flag" turned on so you can pick 
those areas out of the Disassembly. Whyplck them out? 
The Disassembler does not follow the CPU's normal flow 
through a Program, so it does not know what portions of 
the Program are to be used for what purpose; It simply 
tries to Interpret everything as "Instructions". Since 
Data Areas are not Intended to be Instructions, the 
Disassembler gets all tangled up. The "good" ones do a 
pretty good Job of getting reoriented and "back on 
track", but tnere Is still going to be a bt of confusion 
In the Output Listing. You study this Initial listing to 
locate things like the program Logo, Error Messages, 
Reserved Words, etc., anything that Is obviously 
Characters and not Instructions. You then tell the 
Disassembler where these areas are, and make another 
pass (the ASCII, or TCC", areas ore fairly easy to locate 
and identify). Now, you will have a "cleaner" output 
because the Disassembler knows that those areas are 
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not Instruction Code, and outputs them as they would be 
written In Source Code. The real problems appear In 
trying to Identity things like Tables, Juinp Tables, Data 
Areas, etc. You have to study the Code to see what Is 
what, Identify more areas for the Disassembler, run 
another Disassembly, etc. (This Is also an EXCELLENT way 
to learn "How to Program 1 *; you will learn a lot from 
studying the Disassembly Listings.! CoCo SLEUTH, and 
the FLEX Based Super SLEUTH, radically simplify this 

?roceilure by providing an INTERACTIVE environment for 
Ids 'Oeflnltlon* phase of the Disassembly. 

Co Co SLEUTH Is started with the normal Radio Shack 
Machine Language L0ADH"SLEUTH:EXEC routine: you can 
then remove the Disk because the Program Is Memory 
Resident, and Insert the Disk containing the Binary File 
to be worked on. You get a 51 Column by 24 Row Display 
of Black Letters on a Green Background, and a Program 
Intro Logo followed by the CoCo SLEUTH question mark 
prompt. You can enter a "7" any time you have the 
question mark prompt and receive a "Help Menu" In the 
form of a listing of the Commands with a note on their 
use. 

When SLEUTH Is up and runnltg, hit as "9' and It will 
request a "filename": answer tnls with something like 
"PROG/BIN", and SLEUTH loads the File and gives It's 
starting and ending addresses, transfer address for 
EXECute address), and Informs you of the "state" of the 
Disassembler, such as "sep or ore -label switch off", "cpu 
mode 6809", "position-Independence switch off , and 
"cross-assembler switch on". Any of these can be 
changed at will, but this ts the normal operating 
environment. Now that the File to be Disassembled Is 
loaded, hit a "Q' and you get a "Dump" of the Object Code 
on the Screen. 

The "Dump" Format displays 128 Bytes of Code In 8 Rows 
of 8 2-Byte Columns, 8 ASCII characters for the Bytes, 
and an "Info" Column on the right side as shown (the "xx" 
represent valid Hex Bytes - this IS a Copyrighted 
Program from MTP, INC.). 



. 1 .2 .3 .4 .5 .6 .7 .8 01234567 



0F00 20)18)01 >00#C6r28/43#29# 
0F08 20/31#39#38#32#20#42#59# 
0F10 20/4D#54#50#2C#20#49#4E# 
OF 18 43/2EI12 17 04 45 CC CO 
0F20 00 10 83 44 48 26 03 B0 
0F28 xx xx xx xx xx xx xx xx 
OF 30 xx xx xx xx xx xx xx xx 
0F38 xx xx xx xx xx xx xx xx 
0F40 xx xx xx xx xx xx xx xx 
0F48 xx xx xx xx xx xx xx xx 
0F50 xx xx xx xx xx xx xx xx 
0F58 xx xx xx xx xx 
OF60 xx xx xx xx xx 
0F68 xx xx xx xx xx xx xx xx 
OF 70 xx xx xx xx xx xx xx xx 
0F78 xx xx xx xx xx xx xx xx 



xx xx xx 

XX XX XX 
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start 

=0F00 

end 

= 161A 

a=! 

CM 

h=( 

& 

scrn 
quit 
prev 
next 
addr 
7 



As you can see, there is a lot of information on the 
Display. The far right Column of Information shows the 
start and end addresses of the File or Memory Area to be 
Disassembled, the "Defined Area Keys" for the display, 
and the Commands available to the User in this mode of 
operation. It Is easy to see that there Is an area of 
ASCII characters near the beginning of this Program, 
and that the first three Bytes have been defined as 
"Instruction Code" with the ASCII Area defined as "Dade" 
or an area of FCC. The Cursor Is setting at the bottom 
right of the Display, following the bottom "?'. A "0" for 
"quit" was entered when the Display originally came up, 
and the "7" prompt was displayed on the line below the 
Display (the full Display Is still visible). That prompt was 
answered with a X" to let CoCo SLeUIH know that we 
wanted to define a Character, or FCC, area, and 
answered the address prompts with 0F04 and 0FI9, 
defining the beginning and ending of that area. Now, If 
a "0" "as entered again, the "Dump" Is redisplayed, 
except there will be a "#" in the space following the 
Bytes within that area as shown above. You can "page" 
through the area to be Disassembled by entering an "N" 
for the "next" page, or back by entering a f" for the 
"prev"lous page. If you want to Jump to another page, 
you can enter a Hex Byte for the "addV"ess command. If 
you entered "12", the Display would begin with address 
$1200. 

If an "S" Is entered, the Cursor goes to the Top Left 
corner of the Display for the "Screen Edit" mode. The 
Cursor can be moved anywhere with the Arrow Keys, and 
the Hex or ASCII Is changed by simply typing new 

Information at the Cursor location. You can use this 
mode of operation to modify ROM Code by dumping the ROM, 
making changes, and then "quit" the Dump Mode and 
"Write" the modified code to a Disk File. As was 

Indicated earlier, CoCo SLEUTH does NOT change the 
ORIGINAL Code on a Disk File or In Memory (ROM Code Is 
pretfy hard to modify, anyway). It stores the changes In 
Internal "Tables", and makes the changes as the Code Is 
written out to DISK. 
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Back to the Disassembly of the Program. Suppose we 
have now defined the obvious FCC Areas, and want to see 
If there are other fairly obvious areas to be found. 
After "quitting" the Dump Mode, we can enter the "V" 
Command for an ABSOLUTE Dlsass«rtty of the Code . This 
Is a simplified Disassembly that does not use Labels; all 
branch references are shown as the ADDRESS Itself. 
This, sgaln. makes It easy to see things like L0X 
$12FC,PCR wh fch may Indicate that Reg. X Is being used 
as a pointer to a Data Area. If we follow the code a 
little more, we can make this determination, and we have 
found another "Area". 

Every time we define or change an Area Specification, 
It Is 'logged" Internally within CoCo SLEUTH. If this Is a 
fairly large Program, It will take a WHILE, and we may have 
a dozen different areas defined. Anytime you wont to 
see what the "Areas" and "States" of QjCo SLEUTH are, 
you can enter an "I." and It will be listed on the Screen. 
Also, you can SAVE all of this "hard work" to a Disk File, 
so you don't have to start all over again later. 

Since most of you are fairly familiar with normal 
Disassemblers and their output, I will only say that CoCo 
SLEUTH provides all of the normal Output Options, LUSI 
As mentioned previously, you can obtain an output that 
Is ready for a normal Macro Assembler If you are working 
with other than 6809 Code, along with obtaining Disk 
Files ready for a 6809 Assembler so that you can make 
changes and Assemble the code for a different program, 
etc. 

I stressed the INTERACTIVE nature of CnCb SLEUTH (ALL 
of these features are common to the original FLEX Based 
SUPER SLEUTH also) at the beginning. Tou can now see 
what I meant. CoCo SLEUTH Ts an absolute MUST for 
anyone that Is working with Assembly Language, either In 
LEARNING It, or USING It. It Is obvious that it was 
developed by someone that has been w king with Assembly 
Language for a long time, In that the features found In 
this Program are lust not available anywhere else. At 
$49.00, CoCo SLEUTH Is the "Steal of the Century" for 
Color Computer Users ■ 

— RLN — 



"C" User Notes 

Norm Cone 
3 Pryor Road 
Natlck, MA 01760 

This month will start a three column series that will 
Introduce you to writing device drivers C. We'll cover 
the 6850 ACIA and the 6821 PIA since they're the two 
types of 1/0 device we all have In common. This column 
will cover the basic drivers for a polled 1/0 environment. 
The second column will look at a very simple IRQ scheme. 
The third column will cover buffered data handling with 
Interrupt driven 1/0. 

t will also be reviewing a spate of recently released 
C compilers. This month It's the Wlndrush compiler, next 
month will be Mlcroware's compiler, then Dynasoft's and 
finally I would like to cover the Everhardt, or PDS-C, 
comp ller available from Word's Worth. Somewhere In all of 
this It would be nice to actually get In some programming 
In the C language to boot! 

In the future, I hope to find a way of getting the 
Everhardt compiler and the Ream "Small C" screen edttor 
publlshed here. These are two programs that teach a 
lot about programming and the C language. The Ream 
editor was published In Dr. Dobb's a few months ago. It 
is a nice screen oriented line editor. I have a version 
that one of the co pller vendors sent me. It ran with 
no playing at all other than the terminal handlers for my 
H19 terminal. 



1/0 DRIVERS 

C has often been described as a middle level 
language, falling somewhere between a "real" high level 
language and assembler. As such one of Its strong 
points Is the ability to Interface to, and control, the 
hardware It's being run on. Indeed, I've read In more 
than one article how the basic UNIX operating system 
consisted of about 20,000 lines of C code supported by 
only 800 lines of assembler. That's a pretty Impressive 
ratio. 

In our case, other than the size limitation imposed 
by 64K, we can write very Impressive applications for 
stand alone hardware systems where assembler Is used 
only to Pet the system started and for handling 
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interrupts. There ore several mechanisms tor 
addressing hardware in C, all based on pointer types. 
These are the pointer, arrays and structures. So let's 
dive Into It. 

The first problem Is how we'll model multi-register 
ports. Since most of our ports are 8 bit devices, some 
sort of pointer to char's Is the natural choice, it 
turns out that arrays and struct's can really simplify 
the task. 



AN ACIA DRIVER 

Consider the 6850 acla. It has four registers that 
take up two sequential addresses. We could define a 
pointer to a character and then set It equal to the 
base address of the device as shown In the following 
character Input function. 

MrinO 

{ 

char iport; 

port - 0«E004i 

while (Iport t 0x01) =» 0) 

i 

returnlKporttDl; 
) 

This is a rather cumbersome way to handle the problem, 
for a number of reasons, but It would certainly do the 
Job of getting characte s from the console. The single 
semicolon after the while statement Is really a NOP and 
causes the program to stall In the loop until there Is 
data ready. 

The most obvious thing to do Is to make It more 

General by passing It the port address. Then we can use 
t for getting data from other ports, such as a modem. 
Next, we can define some symbolic constants to add in 
the necessary offsets for the data and status/control 
registers. HnafJy we would also define symbols for the 
various status bits. We might have a define section 
that looked like. 

/define TERN OxEOCM 
/define MODEM OxEOOO 
/define STATUS 
/define CONTROL 
/define DATA 1 
/define RORF 1 
/def 1 ne TDRE 2 
/define NOTRE AOY 

Combining all these Ideas, we could rewrite the function 
as 

ttrin(port) 

Char tport; 

( 

tthile(<<port»STATUS) I RDRF) « NOTREADV) 

! 

return (port +DATA) ; 

) 

The function Is now more useful and more readable. The 
compiler will add the offsets to the pointers with no 
problem. But now let's define the port as an array of 
characte s and see what It looks like. 

itrin(port) 
char portEJl 
< 
«hile((port(STATUS] | RDRF) « HOTRfABV) 

J 
return (porttDATAl) 5 
) 



This Is a much cleaner way of handling multiple register 

devices like an acla, pla or timer chin. ,pp 

We could have made the source code tighter by writing 

whlleWport 4 RORF)) 

since we know the status port has a zero offset from 
the base address. That will save a (very) few bytes of 
code. Using the logical inverter In this case saves us a 
few bytes of flie size but probably renders no savings 
whatever In the binary. But let's be honest, It Is not 
as readable as the previous fo m. 

in the program, the function would be called with a 
line similar to 

c » serln(TERM): 



If your compiler supports structs, then you could 
define a struct that describes each type of device. For 
an acla we might use this. 



Struct acia i 

char status; 
char data; 
>; 



Rewriting serlnO would yield 

serin(port) 

struct acia iport; 

( 

white (Iport-)status t RDRF) =« NDTREADY) 

! 
return (port-)data); 
) 



The call to serlnO would be the some as It was In the 
previous example. Personally, i prefer using struct's 
but i doubt that there is any real savings in code. To 
me It just looks cleaner. If you don't hove struct's then 
treating device as an array of chars is the cleanest. 

It is Interesting that when using the array form a 
particular register can have a number of different 
names; they are all merefy defined as the same offset from 
the base address. However, If you are using struct's It 

?ets dirtier since you must use a union burled within 
he struct. The definition might look like 



struct acia ( 

union foo 



char data; 



( 

char status; 

char control; 

); 



) 



The while loop would look like 

while {<port->foo. status 4 RORF) -- NOTREADY) 

That Is clearly not as readable as the first example. 
Maybe It's better Just to call it status and consider It 
read/write. 

For the rest of the discussion, I will be using the 
array of char's for since It con be used by any of the 
compilers that are available today. 

Now let's write a complete package. We will need to 
Initialize the device and handle both Input and output. 
it would also be nice to be able to actually check whether 
or not the port Is ready for rending or writing. So we 
will need six functions called Inft 6850O. serlnO, 
serlstt), seroutt), soutdO and TerostO. These 
functions will use the following /define's. 
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* hardware addresses and register 

•offsets. 

V 

/define TERM 0x£004 
/define MODEM OxEOOO 
Ideflne SCONTROL 
/define SSTATUS 
Ideflne SOATA I 
Ideflne RORF I 
Ideflne 10RE 2 
Ideflne IRQBIT 0x60 



* control and setup values 
V 

Ideflne RESET 3 
Ideflne B300 Oxl I 
Ideflne B1200 0x12 
Ideflne LF OxOA 

You might want to take these and put them In a header 
filed call, say, ACIA.H. Note that the constants for the 
baud rate are based on the acla being wired for 1200 
baud with the Internal divider set to ft. In this way, 
300 baud can be obtained merely by setting the divider 
to 64. You might want some other values If your system 
uses parity, Interrupts, etc. 

The Initialization routine will be passed both the 
port's address and Its Initialization value so that it 
can be used for any acla. 

init_6850(port, setup) 
char portt], setup; 
{ 
char junk; 

portCCQNTROt.l = RESET; 

port [CONTROL] s setup; 

junk = porttDATA); It clear the flag •/ 

) 

For Input, we went a function that returns TRUE If 
data Is available, FALSE if It Isn't. 

/• 

* check the status of the input, 

* return TRUE if data is ready, 

* FALSE otherwise. 
*/ 

serist(port) 
char portU; 
( 
if ((port [STATUS] t RDRF) = NOTREADY) 

return (FALSE); 
else 

return (TRUE); 
> 

Note that If this function were to be used only with 
ASCII data and not binary, then It could return the 
character to Indicate TRUE. The only collision would be 
with NULL, but who cares. This way might be handy In 
certain circumstances- 

The function serlnO now changes a little bit from 
the previous example. 

/♦ 

* get a character 

*/ 

serin(port) 

char port!]; 

( 

while (nrist(port) « NOTREADY) 

! 

returntporUDATA) t PARNSK); 

) 
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If the function is to be used for binary data, then 
ranove the parity stripping or you'll get Into trouble. 

The functions for output data would be quite 
similar, with similar caveats applied tf you want rouse 
them for handling binary data. 



/* 

• return TRUE is the xtjtter is 

* ready for data, FALSE otherwise 
«/ 

serost(port) 
char port!]; 
{ 
if (IporttSTATUS] t TORE) « NOTREADY) 

return (FALSE); 
else 

return (TRUE); 
} 



/• 

• output a character, expanding any 

* newlines to <lf><cr) 
*/ 

serout(c,port) 
char c, portCl; 
( 
if (c == '\r') 

soutd(LF,port); 
$outd(c,port); 
return(c); 
) 



/* 

< output a character 
*/ 
soutd(c,port) 

char c, port!]; 
( 

while (serost(port) « NOTREADY) 

» 
t 

return IporttDATA] - c){ 

) 

A PIA DRIVER 

The 6821 consists of four basic registers; but for 
our purpose, we will look at It as a dual two register 
device. The ways In which a pia can be used are many. 
To limit our discussion, we will treat It as a parallel 
port printer driver of the "Centronics" variety- 

We're smarter now. since we've already designed the 
acla drivers, so we'll Immediately define some useful 
constants. 

Ideflne PRINTER OxEOOA /* my system only V 

Idefine PDATA 

Ideflne PCONTROL I 

Ideflne PSTATUS I 

Ideflne PWR BITS OxFF 

Ideflne PSETUP 0x2C 

Ideflne PRDr_BIT 0x80 

Since the printer is output only, we will only need four 
functions, called Inlt 682M), parouto, poutdO, and 
perostO. ~ 

THe Initialization for the 6B2I Is straight forward; 
once you figure out how to set up the state of the pla. 
This one really tripped me up for o while. Quite frenkfy, 
the Everhordt compiler arrived Just In time so I lifted 
the routines from his library. 
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/I 

* init the pia 
*i 

init^4821 (port, Kbits, setval) 
char portU, Kbits, tctvil; 
{ 

portlPCOMTROL) * 0; 
porttPDIRECTlON) « Kbits; 
port [CONTROL) = setval; 
porttPDATA] = '\0'! 
) 

The routines to road the status and transmit the 
data are quite parallel to the serial drivers. One minor 
difference Is that with the pla It Is necessary to clear 
the ready flag by reading the port (even though we are 
sending dataf since the busy signal from the printer 
goes to the CA(B)I line, which Is edge triggered. 

/• 
t return TRUE if the port is ready 

* for data, FALSE other Kise 
•/ 

pirost(port) ) 

char porttli 
{ 

if flporttPSTATUS) I PRDY.BIT) « NOTREAOt) 
return (FALSE); 

else 

return (TRUE); 

} 



/• 

* print out a character expanding 

* a neiiline into <lf><cr> 
*/ 

parotitic, port) 
char r, port!); 
( 
char junki 

while (parost(port) " NOTREADY) 

i 
junk » port(PDATA); 
portlPDATAI = cl 
return (cH 
} 



As Bugs Bunny would soy "ttttthat's all folks." We're 
now ready to coup He the functions and put them to work. 
This month's listing Is a simple exerciser for the 
functions . By making the appropriate address changes. 
It should fly on your system with no trouble. It may even 
have some utility If you want the VERY barest modem 
program. The program will turn your computer Into a 
simple terminal ready to use on the modem. 

THE WINORUSH C COMPILER 

I was really excited when this package arrived 
without any advanced warning, i had been reading the 
Wlndrush ad In 6BMIcro f r sometime with Interest. 

The pockoge, which sold for $295 as of the May 
Issue, Includes the compiler (consisting of a number of 
passes), a special linker that works with the TSC 
relocating assembler, the standard library, some runtime 
code, a few header flies and the primes test program 
(both source and compiled). Not Included, but needed Is 
the TSC Relocating Assembler, which c sts around $150. 
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The package arrived containing an the manual and a 
single 8" disk. Unfortunately, I run only 5" disks. So 
off to Georgia for recopying It went while I read and 
reread the manual. 

I got back two 40 track disks, just about full. By 
proper partitioning I was able to make two bootable 
disks with the compiler passes, some utilities and the 
TSC editor. On to the details. 

The Wlndrush compiler was written by James HcCosh 
who also wrote the SWTP compiler that runs under 
Unlflex. The compiler Is Just about complete and lacks 
only floats, doubles, bit fields and a few of the least 
used compiler directives. The manual Is quite concise 
but very clear and plainly points out the differences 
between the Wlndrush compiler and the standard 
language described by Kerhlghan and Ritchie. 

The compiler Is designed to work with the TSC 
Relocating Assembler (SPu9-l7> mentioned previously 
(available from South East Media - see Advertising), 
although the assembler doesn't come as part of fne 
package. I might add as a side comment that you owe it 
to yourself to buy the assembter/llnker/llbrarlan combo 
for Its own sake. It Is really a pleasure to be able to 
have REAL libraries and do all the linking at the binary 
level. 

The compiler has a number of switches to control the 
compilations. The simplest case Is 

CC fllespec.c 

This command will do it all, producing an executable 
binary called fllespec.cmd. Note that the file extension 
was used. Indeed It must be used so that the compiler 
can do some nice things for you. The default extension 
are ".c" for C source flies, ".a" for assembler source 
flies and ".r" for assembled, relocatable modules. Now 
consider the command tine 

CC fllel.c flle2.a fllej.r 



The compiler will first compile and assemble file). 
Then it will assemble flle2. Finally, It will link filet, 
f Ile2, flle3 and the standard library cllb. Mb t gather 
Into and executable called OUTPUT.CMD. If there are no 
errors expected, then you can walk away for nice tall 
cool one. 

A number of the usual s rt of switches are available 
such as 

+a don't assemble the module 

♦c Imbed the C code In the assembler code 

+d« define a symbol 

+f= explicitly name the output file 

+1" Include a library file 

♦n no assemble code (quick syntax check) 

♦o run the optimizer 

*r do not I Ink the module 

+s disable stack checking eode 

The """ means that an additional parameter must also be 
included. 1 found that the compiler ran smoothly which 
was comforting since I had to stop midstream to change 
disks. I use the -tro options since I must change disks 
for a complete compile, but once I forgot. The process 
stopped with a "NOT FOUND" message from FLEX when It 
tried to chain to the linker; but everything was fine. I 
changed disks and continued. Nice. 

The code produced by the compiler is quite tight. 
The primes program ran In a little under 17 seconds on my 
IMhz system. That's reasonably fast. I have looked at 
the code and found It to be clean although you can 
certainly tell It was produced by a compiler. 
Unfortunately, the compiler does not keep the assembler 
source code around after it has been used. I tried 
using the +ao options, but the optimizer would never be 
Invoked s 1 couldn't give you an example of the same code 
with and without optimizing. 

As I said earlier, the manual was well done but would 
never win any prizes for verbosity. It starts by telling 
you what flies you get on the disk, the features of the 
compiler, the compilations options, language extensions 
and compiler limitations. They do It all on two pages! 
Actual/y, It's not really that bad. they do amplify what 
needs to be. A really nice touch was four pages of 
diagnostic (error) messages and what most likely caused 
the them. That is really helpful. 

There Is a section on using the C loader stand 
alone. They list all the options and give some examples. 
But the one thing thev didn't do was tell you explicitly 



how the compiler runs It. The same for tne assemoler. 
1+ would be very nice to have a list of the default 
options used by the compiler as It calls In the various 
passes. 

The standard library Is well explained using the page 
format that has become a sort of default for Unix system 
manuals- It Includes brief descriptions of the function, 
how It Is used, how It handles errors and any necessary 
warnings or known buqs. The library Is quite extensive. 
The library file, clfb.Mb, Is called automatically and Is 
expected to be on the system disk. 

The "extension" to the language are the #asm and 
lendasm directives that allow you to put assembler code 
directly Into a C program. 

There were some minor and not so minor nuisances 
though. The first Is a problem with the direct page 
register. They do not explicitly set It to where they 
want It. I surmise that They have assumed that FLEX 
sets to *ero. Surprise- Not all (If any) do ft. When I 
tried to run the compiler after running STYLO the system 
would invariably hang but the synp+oms would vary. STYLO 
exits with OP set to S59. 

The next problem area was In the treatment of the 
newllne character, 'Vn*. In the standard It Is defined 
as <1f>, which Is the Unix newllne. But FLEX uses <cr> 
which is '\r'. Wlndrush chose to make both 'Vn' and '\r' 
the same. I feel that this Is wrong. By all means, do a 
conversion In the 1/0 routines If necessary, but don't 
make them synonymous. I would like to point out though 
that they claim programs generated under Unix will run 
under FLEX when recompiled with their compiler. 

I would urge them to make one of the switches of the 
cloader available to the compiler. It would be very handy 
to have a symbol map for debugging without having to run 
the cloader stand alone. 

What would will I give It? It's a very nice package, 
well thought out. I haven't use It widely, but I did do 
this column's programming with It. It runs smoothly and 
Is fairly quick. The compiler implements almost all of the 
language and produces good tight code. Finally, there Is 
a good support library. That much deserves an AAA. But 
there was the problem with the OP. If I hadn't seen the 
same bug already with Dugger, It would have kept me 

guessing for a while. The equivalence of 'Vn' and '\r' may 
e nit picking but It bothers me. I can't see dropping 
off a complete "A" so I'll stick with the AAA, but with 
some reservations . 

IT'S A WRAP 

That's it for this month. Next time we will cower 
handling Interrupts In C, with a rewrite of this month's 
listing to hove interrupt driven Input. And there will be 
a review of the Mlcroware compiler. Till then. . . 



/* 

* drivers. c 
* 

* A test proqrai for 

* printer dirivers. 
* 



•include 'I.STDIu.K' 

/» serial stuff «/ 
•define MODEM OxEOOO 
tdefine TERN 0xE00< 
•define SSTATUS 
•define SCONTRDL 
•define SDATA 1 
•define RDRF 0x01 
•define TORE 0x02 
•define 8300 Oxll 
•define B1200 0x12 
•define TERK.IN1T 01) 
•define RESET 0x03 
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teninal/iodei and 

/» parallel stuff »/ 
•define PRINTER OxEOOA 
•define PDATA 
•define PDIRECTI0N 
•define PSTATUS 1 
•define PC0NTR0L 1 
•define PMRJITS OxFF 
(define PSETUP 0x2E 
•define PRDY BIT OxflO 



/* lisc defines </ 
•define CMTL.C 0x03 
•define CNTL.P 0x10 
•define PARNSK 0x7F 
•define LF OxOA 
1 (define READY 1 

•define N0TREADY 



■aint) 
{ 

char ci 
int direction; 

initJ>850(TERI»,TERH_INIT>; 
init_6850(N0DEfl.BI20~0)i 
init.fc821(PRIMTER,PKR.9ITS, PSETUP); 

direction = 0; 
FOREVER 
{ 

if Iserist(TERH)) 
{ 

c = serin (TERN); 
if (c == CNTL.C) 

exitO; 
if (c == CNTL_P) 
( 

direction - ^direction? 
continue; 
) 
if (direction " 0) 
seroutlc, MODEM); 
else 

paroutfc, PRINTER); 
) 

if (serist (MODEM)) 
{ 

c = serin (MODEM); 
serout(c,TERr1); 
} 

y 



/tttimtttttttfttttttttittttfttttttt 

* * 

* here are all the serial drivers * 

* * 

tMtMttMMfMMtOtttMtitOMIMt/ 



/» 

< init a 4850 acia 
♦/ 

i n i t 4850 (port , setcode) 
char portn, setcode; 
I 
portfSCONTROU = RESET; 

portrSCONTROLl = setcode! 
) 



/» 

< get a character) stripping parity 
*/ 
serin (port) 
char portMj 
< 



•hili Iwttt(part) •• WTHtUMs 
rttirKportCSDATtl i PMMSli 
) 



/• 

• tfst thr tttllvtr for data 
V 

xrittlport) 
chv portlll 
( 

rcturitlportlSSTMUS] I MmTII 
) 



/« 

• print 4 ch*r to thi part, tsptnding 
I any nivltnt to (crKlf) 
tl 

Itroutlc, port) 
char C, portCll 
{ 
if (i ■• *\r'l 

JOatdlLF, portM 
■sutdlc, port); 
rtturitlci; 
) 



/• 

• 1m l»»el icji drivtr 
•/ 
uutdtc, port I 

chir ci 

chir portlll 

t 

■hill (srrntlport) «= MTKEMitl 

rftdratpvt[SMT«] i c)i 

) 



/• 

• inittililf i pli 

• / 
mit_4IBHport,««it»,ift»ill 

chir port!), n»its, sttvil; 
( 

portiftnmia) • oi 

portCPDlftECTIM) • abltst 

portEPcwrm) • Mtvili 

port[PD«t«1 > '\«-| 

> 



/• 

• tnt it U« ar.it is riidy for 

• mt data 

•/ 

iiroittport) 
chir portd; 
< 

rtturnlportlSSTATUSl i TDRE)| 
) 



tltlttttl>tlMM<*lll>M»<MltlMMI 

» I 
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SOUTH EAST MEDIA Is now shipping from stock 
DTNASMAflE - the mufti-user, multi-tasking capability 
of DTNASHAKE allowing FLEX^ users the advantages of 
more sophisticated and time saving computer usage 
without having to buy or learn a new language or 
operating syntax vocabularyl 

DTNASNARE Is the painless method! Use your existing 
FLEX" computer and simply add 64K of RAM for each 
user. Fact Is you still use FLEX* just like you 
always have! PLEASE NOTE THE SPECIFICATIONS SHOWN 
HERE. 



$200.00 

SOUTH EAST MEDIA - (71 
9900 Cassandra Saftti 

HIjooh, TTI 37343 

INFO: 1615) 842-4600 

ORDERING: 1-600-320-6*00 

FLEX Is a trademark of Technical Systems 
Consultants. Inc. 

DYNASHARE i. OYNACALC are trademarks of Computer 
Systems Center. 

SOUTH EAST MEDIA Is a division of the Computer 
Publishing Corporation family of 100! 68XX support 
facilities. 
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More on Lock Ing 

Last month I discussed shared data modules, and 
demonstrated a locking method which could be used to 
permit only one process at a time to access a data 
module, or, for that matter, any shareable resource. 

The locking protocol I demonstrated last month 
has two serious problems. One is only a problem for 
those who, like most of us, can only run more than 
one process by sharing a processor between several 
processes. The other problem limits the usefulness 
of concurrent processes. Both problems have 
solutions. 

The locking algorithm I demonstrated last month 
used a technique called "busy waiting." This Is 
usually the easiest way to make a process wait until 
something happens, but it wastes processor cycles. 
I tried to reduce the amount of time wasted In the 
locking nodule as much as possible by putting a 
"sleep" In Its wait loop, but the solution I gave 
was, nevertheless. Inefficient. If waiting for the 
lock uses processor time, even very slowly, all you 
have to do Is line up enough processes waiting for 
the lock and you can slow the cornputer down to a 
crawl. You might think that you could always make 
the waiting processes as cheap to run as necessary 
by putting a longer sleep Into the wait loop, but If 
the sleep Is made very long, there may be a 
significant time during which the lock Is off and 
the all the processes which want It are sleeping. 
If the goal Is performance, (using performance in 
the same sense as "high performance car") It Is not 
good to leave a scarce resource I Ike the lock unused 
for any length of time. The goal is to design an 
algorithm which allows waiting processes to be 
completely Idle until the lock Is available, then 
awakens one process and gives It the lock. 

If each process Is running on Its own 
processor, the processor running a waiting process 
has nothing better to do than zip around the wait 
loop. Some people think busy waiting Is bad even 
then. I tend toward the opposite extreme. The 
problems with busy waiting are obvious, the 
alternatives have trickier problems. The issues 
Involved in choosing a busy waiting algorithm over a 
more sophisticated one are much like those Involved 
In choosing a bubble sort over one of the flashier 
sorting algorithms, that Is, for a small problem the 
simple algorithm will do fine. 

The other problem with the locking algorithm I 
gave Is that It permits "lockout," le. a process 
can wait forever without ever getting the lock even 
when no other process holds the lock forever, if 
there will seldom be o process waiting for the lock, 
lockout Isn't a big problem, but for locks that 
usually have a process or more waiting for them 
lockout is an Important consideration. 

It Is tricky to detect lockout In an algorithm, 
but here are the basic rules for finding It: Imagine 
that you are controlling the computer's dispatcher 
(deciding which process runs and for how long). It 
Is your Job to prevent a certain process from ever 
getting the lock. You may run any mix of programs 
you like any way you like except that the process 
you are trying to prevent from getting the lock must 
be allowed to run every now and then. If it Is 
possible to prevent that process from ever getting 
the lock, there is lockout. The sequence of events 



that demonstrates that lockout Is possible for the 
algorithm I gave last month Is: Two processes are 
running, A and B. Both processes are simple 
programs which Just get the lock then release It 
ageln and again. Either process could be locked 
out, but the following "execution sequence" only 
demonstrates that process B can be locked out. 
Start 

A: lock 

B: try to lock 

A: unlock 

A: lock 

B: try to lock 

A: lock 

etc. You see that by allowing process A to run 
long enough so that can get the lock again each time 
it releases It 1 can shut process B out completely. 
This may seem unfair, but it shows that the 
algorithm permits lockout. Murphy's law certainly 
dictates that If It Is possible to prevent a process 
from ever getting the lock (and you want It to get 
the lock), the Improbable execution sequence which 
leads to lockout will happen at the worst possible 
moment. This Is one of the kinds of problem that 
cause strange behavior In complicated systems. 

There are many ways to do locking that don't 
use busy waiting or have deadlock. i am not going 
to discuss these tricks this month, but i wl I I leave 
you with two hints. The OS-9 SEND service request 
offers an alternative to busy waiting, locking can 
be done without deadlock by using any of several 
algorithms Including one called the Doorman 
Algorithm. 

Getting a Good "Mix" 

The standard use for multiple processes Is to 
make maximum use of a processor when the work to be 
done involves a lot of waiting for outside events, 
such as terminal input. A process could spend most 
of Its time watting for Input from a terminal, and 
delegate any major work to child processes. This 
way the program would almost always be ready to 
accept Input from the terminal, even when some 
previous piece of work was still In progress. Using 
a special process to print a screen is a 
particularly apt use of this principle. There Is 
real ly no reason why someone should have to wait for 
a print request to complete before continuing, and 
there Is usually no need for the process that Is 
doing the printing to communicate with Its parent 
process. The process that Is driving the printer 
spends most of Its time waiting for the printer, and 
the process that Is responsible for the screen Is, 
very likely, spending most of Its time waiting for 
Input from the terminal. These tasks can be In 
progress at the same time with almost no effect on 
one another. When one process Is waiting for 
something, the other process can run without 
Interference. With tasks like printing and screen 
handling, the computer will spend most of Its time 
with both processes waiting. 

Some programs run we I I together, other programs 
Interfere badly with each other. Finding good sets 
of programs to run at the same time, and adjusting 
their priorities so they all will run as fast as 
possible Is called finding a good "mix." Tuning 
hardware and software so a single program can run as 
fast as possible Is a complicated Job, but choosing 
groups of programs which will run well together, and 
tuning the system so the groups will run as fast as 
possible is more of a black art. I like to keep my 
personal computer rather lightly loaded (no more 
than two or three processes active at a time), but 
it Is good question Just how much time a computer 
should spend waiting. If you give the machine so 
much work to do that It never has to wait, each 
process will run slowly. A computer that has no 
resources In reserve Is said to be saturated. 
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Consider the case of a program which Is reading 
from the terminal. Usually, In a saturated 
computer, there are several processes waiting for 
processor time at any moment. The process waiting 
for the Input character will have to wait for at 
least ooe process, maybe several, to have their turn 
before It will get a chance to run. If each process 
gets a turn one tenth of second long, and there are 
an average of two processes waiting to run, then a 
process will take about two tenths of a second to 
respond to a simple Keystroke. That comes to 5 
characters per second, or 300 characters per minute. 
For perspective, my terminal repeats at 10 
characters per second. 

Fortunately, programs running under 0S-9 don't 
actually do any I/O- 0S-9 Is arranged so that Input 
and output are done by OS-9 rather than by user 
programs. The device drivers are responsible for 
all I/O. OS-9 always gives very fast service to 
device drivers. Almost anything will be Interrupted 
to allow a device driver to deal with Input or 
output. Some device drivers have a reservoir for 
100 (or so) characters which they can save up and 
give to a process In a burst next time the process 
Is started. 

For the best performance a computer should be 
Kept Idle most of the time, that way It will 
Immediately Jump on any work you give It. It would 
be nice to have enough money to buy overpowered 
computers so there would be lots of Idle time and 
excellent performance, but If money Is a concern you 
have to strike a compromise between getting fast 
response, and getting the maximum amount of work out 
of your macfi Ine. 

It Is possible to speed up Important processes 
by changing their priority. The heavier the load on 
a computer, the more Important It Is to fuss with 
priorities. An edit session, a listing to the 
printer, and an assembly can share the machine very 
nicely If the priorities are properly set. The edit 
session Is Interacting with an Impatient human, so 
It should have a high priority assigned to It. 
Since editing usually Involves a lot of dead time 
while the human doing the editing stares at the 
screen, the editor will actually use very little 
processor time. The process that Is printing Is 
very much the same story. It Isn't interacting with 
a iiuman, but even a 200 character per second printer 
Is slow by computer standards. The process that Is 
driving the printer should be given an Intermediate 
priority so It will be able to run the printer at a 
good clip without Interfering to any great extent 
with the edit process. The assembly should be given 
a very low priority. Assemblies are the type of 
thing that will use a lot of processor time If they 
are allowed. Even If It Is given a low priority, 
the assembly will get time that the other processes 
don't want, so since both will usually be waiting 
for something, the assembly will get plenty of time. 



Most business programs, as well as compilers, 
assemblers, and disk utility programs, spend a lot 
of time waiting for the disk to do something. The 
sound of a disk clucking and buzzing Is a pleasant 
busy sound, but It actuaMy signifies wasted time. 
While the disk Is doing mechanical things like 
starting, seeking, loading the head, and even 
turning, some program is likely to be waiting. OS-9 
makes some effort to speed disk access, but with 
several processes wanting to access the same disk 
the problem Is more than a small operating system 
can handle. There are standard tricks for reducing 
the amount of time a program spends waiting for the 
disk drive. The easiest of these for a regular user 
to get at is the use of large buffers. Most 
programs that access the disk will run faster If 
they are given enough storage so they can read and 
write large blocks of data. If you want to hear 
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some very busy noises from your drives, start a COPY 
with only a little bit of memory, then do a DIR for 
a large directory on the same disk you are COPYIng 
on. The disk drive will chuckle madly as It 
shuttles back and forth from directory to file in an 
attempt to serve both the copy program and the DIR 
command. Switching from file to file on a disk 
(even a Winchester) Is slow. The best way to deal 
with this Is to avoid the problem by not running 
more than one program accessing a particular drive 
at a time. It will be obvious if there Is a 
problem. If programs are run In the wrong 
combinations, they will run very slowly, and the 
disk wll I sound very active. If you have to make 
the best of a bad mix, give processes as much memory 
as you can. Wei I designed programs can use extra 
storage to cut down disk usage, or to transfer tread 
or write) more data for each turn they get. 

An Assembly Language Program 
Which Sets Printer Options 

I Just Installed a new printer on my system, an 
0k i data Micro I Ine 92 (nice printer), t used to set 
the options on my MX80 with a group of procedure 
files. An example would be the file called Comprint 
which contained the command "display Of >/p". It 
would have been possible to set the printer to 
compressed printing mode by typing the display 
command Instead of Invoking the procedure file by 
typing /dO/comprlnt, but I can never remember the 
Epson control codes. Installing a new printer 
seemed like a good excuse to find a better way of 
setting the printer options. The program POpt Is 
the first complete assembly language program I have 
published here. I hope you find it as useful as I 
do. 

POpt doesn't do anything technically exciting, 
but it Is a fairly simple assembly language program 
which Includes most of the elements found In 
assembler programs. I am going to go through the 
Interesting points of the program moving generally 
from the beginning to the end. 

The NAM and m. statements In the first two 
lines of the program are purely cosmetic. They 
provide Information which the assembler puts In the 
page headings. The block following those two lines 
Is the Introductory comment for the program. All 
comments might be considered cosmetic, but although 
they don't generate any code, I think of them as 
essential parts of assembly language programs. Any 
line with an asterisk In column one Is a comment; 
the box I draw around the comment is Just to make it 
look nice. 

If you are looking at the output of the 
assembler, the two lines after the Introductory 
comment are IFP1 and EN0C In the original source 
there is a line between these, "use 
/d0/defs/defsl 1st", which calls In a list of USE 
camnands which make files containing all the system 
definitions part of the program. These definitions 
help make the rest of the program more readable. 
The words Prgrm+ObJct would have to be replaced with 
the much less understandable $11 if the system 
definitions, or some other similar set of 
definitions, weren't Included In the program. 
Throughout the rest of the program I used the 
symbols defined In the definitions files (and a few 
additional SET commands In the program Itself) 
whenever I could. The IFP1/ENDC which Is wrapped 
around the use statement prevents the extra files 
from being read on the second pass the assembler 
takes through the file. No statement In the system 
definitions defines any mencry so there Is no reason 
for the assembler to read It on both the first and 
second passes; not reading It during the second pass 
saves a good deal of time, and prevents the lines In 
the definitions from being Included In the program's 
line numbering. The lines used from the definitions 
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files don't print both because they aren't read on 
the second pass (when output Is generated), and 
because the first line In the definitions file Is 
the assembly directive OPT -I which directs the 
assembler not to print anything until It encounters 
the OPT I directive. The definitions files 1 
routinely Include In assemblies are: 

0S9Defs 

0S9SysDefs 

OS9IODefs 

0S9RBFDefs 

0S9SCFDefs 

There are a lot of symbols In all those files; a 
program with the full set of definition flies 
generally needs to be assembled in a region of at 
least 24K to accommodate the large symbol table. If 
you want to use your memory more economical ly, 
create a stripped down definitions file with only 
the definitions you expect to use, and use It 
Instead of the standard files; but be prepared to 
scrap your file and build a new one If you get a new 
version of the operating system. Level One and 
Level Two definitely have different definitions, and 
If you dig around deep enough In the operating 
system, It Is unwise to count on things staying 
fixed even from version to version. 

A few lines down from the ENDC Is the MOD 
statement. This statement generates the OS-9 module 
header, a block of data which OS-9 needs. The 
fields In the module header are: 

Program length — Trying to fill In a number here 
would be foolish. The assembler can figure out the 
length of the module for you. The symbol PgmLen Is 
defined In the last line of this program. 

Symbol used for program name location — This 
Isn't the program name Itself, but the name you 
choose to assign to the location containing the 
name. I like the name "Name'' for that location. 
The program's name is usually placed close to the 
module header, but It can be placed elsewhere in the 
module If It Is convenient for you to do It that 
way. 

Module Type — I like to define the module type 

as a symbol before the MOO statement and just put 

the symbol here. The module type tel Is OS-9 what 

kind of thing to expect this module to do. This 
module Is a program (not a subroutine or data), and 

It consists of object code Cnot data or some sort of 
Intermediate code). 

Revision — This field contains two types of 
Information. It indicates whether the module Is 
reentrant, usable by several different users at the 
some time, and gives the revision number of the 
program. Most well written programs are reentrant, 
so, since OS-9 uses reentrant modules more 
efficiently than non-reentrant modules, most 
programs should be labeled reentrant. The revision 
number Is used when a module Is loaded from disk to 
determine whether the module should replace a module 
by the same name already In memory. A module with a 
higher revision number will replace a module with a 
lower number. This Is particularly useful If you want 
to override a module which has been placed In ROM. 
Unless you want to supersede a module In memory the 
revision should be I. 

Entry point — The name assigned to the first 
Instruction In the program. I usually Insert a line 
before the first Instruction In the program with 
this name on It. This saves a little bit of typing 
If I want to add instructions before the first 
Instruction In a program. 

Minimum amount of permanent storage required — 
The amount of storage the program will need In 
addition to the storage used for the module Itself. 
'68' Micro Journal 



This number, like the program length, can be 
calculated by the assembler — note the MemSIze equ 
■ a few lines down. The line after the MOO 
statement tells the assembler to reserve space for 
one byte of storage. The next two lines reserve 255 
more bytes. The total memory requirements of this 
program are one byte for the printer's path number, 
and 255 bytes for the stack. The stack probably 
doesn't need to be that large for this simple 
program, but OS-9 Is going to allocate memory in 256 
byte units even on a level I system, so I played It 
safe and squandered the memory on the stack. The 
results of allocating too little space for the stack 
are very unpleasant. 

The equate after the rmb for the stack uses the 
"." special symbol which means the current offset In 
the data definitions. This Is an easy way to get 
the assembler to tel I us how much storage the 
program will need for use In the MOD statement. 

The next two lines ere the module's name 
(pointed to by the module name field in the module 
header), and the version number. The module name 
must be defined with a FCS statement. This type of 
data definition closes the string It Is defining by 
setting the high order bit on In the last byte — 
"t» Is IF4 Instead of S74. This lets OS-9 know 
where the end of the name Is. The byte after the 
name Is by convention the version number of the 
program. Some utility programs display this number, 
but It Is optional. Nothing awful will happen If 
you start right In with data or program after the 
program name- 

The version number Is the last overhead until 
the very end of the program. The fee's and feb's 
for the next 40 or so lines define constants needed 
In the program. About the only Interesting thing 
about them Is that each of the strings defined with 
a fee Is followed by feb C$CR, a carriage return. 
At first It looks like I could have saved space by 
using one <CR> for all the sfrlngs, but It turns out 
that the extra code needed for that approach uses 
more memory than the extra carriage returns. 

The program scans the parameter string, and If 
certain characters are found, sends character 
strings to the printer. There are three phases: 
first the Input length. In D, Is checked. If It Is 
one (or lower) there Is no parameter string; in this 
case display a menu of options. Second, scan the 
parameter string for the character "/" which denotes 
a device name. If there Is a device name in the 
parameter, open that device as the printer, 
otherwise open the device /P- Third, scan the 
parameter string again Ignoring any characters In a 
device name. Translate each character to upper case 
and compare the translated character to each 
significant character. Each time a significant 
character Is found, transmit the appropriate 
character string to the printer, and send a line to 
the standard output path describing what has been 
done. 

There are a couple of simple tricks which are 
useful while scanning the parameter string. The 
she I I always terminates the parameter string with a 
carriage return. This lets me terminate the scan 
when I encounter a carriage return Instead of having 
to count bytes. Data bytes may have the parity bit 
on or off. I remove the parity bit with "enda $?F." 
If the parity bit Is left on, twice as many 
comparisons need to be done. For example, "a" could 
be S61 or JE1 . In this case, I thought it would be 
best to treat both upper and lower case characters 
as the same. The easiest way to do this Is to 
translate all lower case letters to upper case (or 
vice versa If you like). Once you determine that a 
character Is an upper case letter It can be 
translated to a lower case letter by subtracting S20 
from It, or andlng <l tOI 1 I 1 1 with It. 
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There are two sections of this program 
responsible for output. Commonl writes strings two 
bytes long to the printer. It uses the ISWrite 
service request which writes a specified number of 
characters without any editing. There is nothing 
special about two bytes; it Is Just the length of 
the longest control string I wanted to be able to 
send to the printer. I padded the shorter control 
strings to two bytes by adding a 100, a null, to 
them. Comnofi2 writes up to 80 characters to the 
standard output path. CommonZ uses the IIWrltLn 
service request which treats the carriage return as 
a special case. When It encounters a carriage 
return It doss whatever the path descriptor Is set 
up to do on end of line (normally send <CR><LF>) and 
returns. This means that by terminating each string 
to be written by Conwon2 with a <CR> I make It 
unnecessary to know the length of any of the 
str ings. 

This program ends In either of two places. If 
there are no errors, after the second scan the 
program branches to Exit which clears the carry bit 
In the condition code and performs the FJExlt 
service request returning control to 0S-9. If there 
is an error, control goes to ErrXIt which sets the 
carry bit and returns control to OS-9. You might 
expect that the best way to set or clear the carry 
bit in the condition code register is with the andcc 
and orcc Instructions. Those Instructions certainly 
are able to turn the carry bit on and off, but the 
COM Instruction turns the carry bit on faster (and 
the CLR Instruction turns it off faster) than the 
obvious Instruction. Whenever the A or B 
accumulator Is free. It Is fastest to set or clear 
the carry flag by playing with the accumulator. 

At the very end of POpt there are two final 
lines of overhead. The EMOD directive causes the 
assembler to generate a checksum for the module 
which Is used when this program Is run to make 
certain that the module Is valid and undamaged. The 
line with "PgnLen equ *" Calcutta's the lenqth of 
tiie module for use l.i ihc M^D statement at the very 
beginning of the module. 
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The OS-9 User's Group 

An OS-9 User's Group was formed last summer. 1 
couldn't say It's thriving, but It Is coming along. 
The club has a telephone bulletin board, and lots 
of dreams. It Isn't going to go anywhere unless 
plenty of OS-9 users Join It. Membership is $25 for 
Individuals (payable to OS-9 Users Group c/o Terry 
Straehley 1005 Roble Lane, Santa Barbara CA 9J103). 
t strongly suggest that all OS-9 users Join the 
group. Even with the relatively small membership 
the group now has, a lot of Interesting Information 
passes through the bulletin board. If we all join, 
this group could become a great resource. 

The Future of this Column 

There is enough material for another six months 
or more of columns about concurrent processes, but I 
am going to move on to some other subjects for a 
while. It seems there are a great many new OS-9 
users out there, soine of whom have written to me 
asking for help with the fundamentals of the system. 
The program this month Is a first attempt to help 
these people. I'll try to devote at least part of 
this column to OS-9 basics for the next few months. 
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MACROBUFFER ...REVIEW 



John P. Tucker 

12015 O'Connor Road, #184 

San Antonio, Texas 78233 

512-653-9834 

A Review of Macrobuffer from ChlraTech Scientific 
Instruments; 204 North Link Lane, Alpha 9; Fort 
Collins, Colorado 80524 

OK, so you don't have to believe me, but I have 
a 6800 system up and running with 1 76K of memory In 
It. I can run my Epson MX-1O0 for hours of constant 
printing and It never once makes a demand on the 
CPU. In fact, ) can run two printers at the same 
time on a system that does NOT use Interrupts. One 
printer runs entirely free of the other. While my 
Epson Is busy with a long, long printout, my 
computer Is free for me to use however I may wish. 
There being no Interrupts, I am almost unaware of 
the task the printer Is performing. The only thing 
that keeps me alert to It Is Its constant printing 
while I am tarrying with entries on the keyboard of 
the term I nal . 

What's going on? I'm using one of ChlraTech 
Scientific Instruments' new Macrobuffer cards for 
the SS-30 bus. 

The Macrobuffer Is an Intelligent printer card 
and much more. It Is plugged Into the SS-30 bus 
(remember that the SS-30 bus Is the output bus for 
your SS-50/50C computer) and appears to the computer 
to be an extremely high speed printer. In fact. It 
appears to be a printer that "soaks up" output at 
the rate of about 447.4 kHz (paral lei output 
version) or about 2800 characters per second In the 
serial v»r*lon. Output to the printer Is at 
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protocol rate; parol lei at whatever speed the 
printer Is handshaking from the computer, serial at 
whatever baud rate was selected. (Output of the 
serial version can be user selected from 110 baud to 
9600 baud.) 

Using single side, single density 5 1/4 inch 
disks, as I do, one can dump about one and a half 
disks of processed text Into the buffer before It 
becomes filled. This Is a bunch of printing, and 
the disks shut down and do nothing until the Initial 
read has been output. The depth to which the large 
buffer Is drained before the next disk read Is 
required Is programmable from IK to 1 27K . To quote 
the excel lent documentation, "With 131,072 bytes of 
high-speed buffer memory, the Mecrobuffer can hold 
over 32 FULL (4000-character > pages of print. (Even 
more If the pages aren't full.)" That's Impressive 
and It's functional. It allows the computer to be 
free for any other task chosen while a printout 
occurs; the printout could be the results of a long 
Basic (or other language) program, or It could be 
the output from processed text. OR! It could be a 
mixture of both since you will seldom fill that big 
a buffer. You can perform multiple tasks 
sequentially while the printer does Its thing at Its 
own speed and you do your thing at yours - 

Furthermore, the Mecrobuffer Is Intelligent. 
Very Intelligent. In fact, there's a 6809 on board 
the card. There are 20 text formatting, character 
filtering, and user-ortented control features that 
are Invoked by software sequences. 

These 20 features range from such things as 

setting margins (top end/or left), page length and 

size, tabs, etc. One can program the card for the 

printer to Ignore any given character, translate an 

Input character to another, and do many more useful 

"tricks." I find the character translation facility 

extremely useful. In my application for text 

processing, many of my files include the reverse 

apostrophe (*) which Is mistranslated by many daisy 

wheel printers and some other matrix printers. To 

correct this, one issues a simple command to the 

card and. In this example, causes the reverse 

apostrophe to be printed as the standard apostrophe. 

Any character substitution can be Inserted as 

desired. 

In the limited space available here it Is 

Impossible to review this card In full. Several 
pages of *6B' Micro Journal would be required simply 
to outline the card's capabilities. It's usefulness 
can only be experienced and not explained. 

For a while i was a bit puzzled by one 
requirement of the card. It looks like a SERIAL 
device to the computer, but It Is a parallel output 
card (If ordered In such a configuration.) The 
serial print driver routine is ALWAYS used with the 
card, regardless of the printer attached, serial or 
parallel. This is no problem, but this protocol 
must be observed. 

(A word of caution at this point: If you are 
using one of the older Saslc languages that uses the 
P0RT» Instruction, you will have to place this card 
In a port slot where the Baste will look for a 
SERIAL device; usually Port I or 2 or 3. The old 
SWTPCo Basic, for example, looks for an MP-C card on 
Port 0, and parallel cards on ports 4 through 7, 
usually with the disk controller on ports 5 and 6. 
Serial cards were "permitted" only on ports 1 
through 3.) 

While my system, used for reviewing this card, 
Is a 6800 SWTPCo system, don't get the Impression 
that this card is restricted to this type of unit. 
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able to create several useful files using only LDAA 
and JSR with a final J«*> WARMS. (FLEX Is wonderful 
and user friendly. Isn't It?) 

For you hardware freaks, the card contains 64K 
of 4164 Dynamic RAM, a 6809 processor, a PIA (on the 
parallel output version), an ACIA (two on the serial 
version), a 2716 EPROM, a 2016 scratchpad RAM, and a 
handful of support chips, some of which vary 
according to which version of the card Is ordered. 
Many of the chips ere 2 raHz devices. Indicating the 
thoughtfulness of the designer. The card Itself is 
very well done. In fact, the card Is so well done 
that I suspect it was designed by computer aid. I 
found no cut traces or added Jumpers that are too 
common on first runs of Intricate (and some not so 
Intricate) cards. The several programming Jumpers 
are plug-on types so that no soldering Is required 
to configure the card to your system. I had no 
configuring to do; the factory defaults fit my 
system perfectly. 

The price will be In the J450 bracket, running 
slightly under for some configurations and slightly 
over for others, but not by much. Considering that 
you are buying 12BK of memory, this price Is almost 
unbelievably low. I remember paying approximately 
that much for the first BK of memory to go (n my 
svstem. 

Not enough can be said ot the excellence of the 
documentation for this board. I have never, without 
exception, encountered a better or more 
comprehensive or more comprehensible set. Believe 
It or not, I had no unanswered questions after 
reading the 29 pages of lucid instructions, 
Indexing, and schematic presentations. (Of course, 
I may not be smart enough to know what to ask I ) 

ChtraTech Scientific Instruments has created a 
board that should, in my opinion, be in every 
well-equipped computer. I heartily recomjnBnd It to 
your attention. This review Is woefully too short 
(of necessity) to explain even a few of the 
capabilities of this fine creation. I will be happy 
to discuss the board with anyone who calls after 
7:00 PM Central Time. 



CSC, Inc. XASM.. MACRO Sets. Review 

By Steven M. Ward 
39 Thorndlke St. 
Arl Ington, MA 02)74 

I will review some useful and cost-effective 
software, the cross-assembler macro sets by Computer 
Systems Consultants, Inc. These macro sets provide 
cross-assembler capability for a FLEX9 6809 
microcomputer host environment for 
6800/6801/6802/6808, 6803, 6805, 6502, 8080/8085, 
and Z-80 target microcomputers. Before presenting 
the review of this software, I will briefly present 
a background to cross-machine software development 
In order to provide a perspective for the personal 
computer user. 

Cross-machine software development 

Often a programmer finds himself in a working 
environment which requires writing software for more 
than one type, model, or brand of computer or 
microprocessor. One solution Is to have a separate 
machine of each type for software development for 
that particular computer or microprocessor. Another 
solution is to provide the necessary software tools 
for software development for all of the varying 
computers and microprocessors In one uniform 
environment for the programmer, which means offering 
these software tools on a single machine. 

There ere considerations of economy, 
efficiency, etc. In choosing between these two 
environments. Certainly for the personal user the 
latter approach Is the most desirable. This kind of 
software development environment Is usually referred 
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ARTISAN SYSTEMS CORP. 



DP-09 
6809 BASED SINGLE BOARD SYSTEM 



2 MHZ 
OPERATION 

256K DRAM 



6 RS-232 
SERIAL PORTS 

8 28-PIN 
SOCKETS 




DUAL 68B09E 
PROCESSORS 

FLOPPY 
CONTROLLER 

WINCHESTER 
INTERFACE 

4 LAYER 
PC BOARD 



FEATURES: 

■ 68B09E advanced 8/16 bit system processor with 
memory management hardware allows for one 
megabyte address space. 

. 64K- 256Kbyte DRAM. 

• 8 each 28-pin sockets forup to 1 28K byte EPROM. 
EPROMScan be2732, 2764 or271 28. In addition 
2Kx8or8Kx8 static RAMS may be used. 

• Six RS-232 serial ports with full modem handshake. 
Advanced 6551 A ACIAs with software baud rate 
select of 1 1 to 1 9.2 K baud. 

• 6522A interface chip provides two 16-bit timers 
plus two 8-bit parallel ports (unbuffered) 



8 auto-vectored interrupts for high speed I/O 
handling 

50-pin expansion socket 

Independent 68B09E subsystem for disk control 
1-4 floppys 5" or 8" DS, SD, DD. SASI interface 
allows 5-45 M BYTE Winchesters to be connected 
using external controller. The subsystem uses a 
proprietary DMA technique for high speed opera- 
tion. 
FLEX operating system is available. 



PRICES ARTISAN SYSTEMS CORP. 

DP-09 A&T64K.4 Serial Ports $895 410 CROSS STREET 

FLEX for DP-09 $150 ....■>■*». irAvi-n mm m A«AAA 

OS -9 Level One & Two CALL WINCHESTER, MA 01890 

Forth CALL (617) 721 -21 09 

ALL ORDERS PREPAID. VISA S MASTERCARD ACCEPTED. 3-4 WEEKS DELIVERY. (ADD 2 WEEKS FOR PERSONAL CHECKS) 
FLEX' is a trademark of Technical Systems Consultants. OS-9 " is a trademark of Microware. 
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to as "cross-machine" support. For example, an 
assembler for a 6502 microprocessor which actually 
runs on a 6809 computer Is called a 
"cross-assembler". More than a cross-assembler Is 
needed to provide a software development capability 
for a "target" machine on a different "host" 
machine. 
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Besides the simulator, cross-development aids 
such as disassemblers, eprcm programmers, etc. may 
be found on a host system computer which provide 
software development capability for various target 
machines. It Is clear that only a cross-assembler 
and an editor are needed on a host machine to allow 
the programmer to write an assembly language program 
for a target machine, assemble that program, and 
generate executable object code for the target 
machine. But it is also clear that a simulator for 
the target machine is highly desirable since very 
few programs work, properly on the first try. 

In this "cross-development" environment the 
programmer can use the host system's editor and 
utilities to write his code for a target machine. 
The host machine Is of course the machine he Is 
actually using and the target machine is the 
computer for which the program is actually intended. 

The programmer will then assemble his program 
using the cross-assembler for the target machine. 
Naturally, his program is assembly language 
mnemonics for the target machine and the output of 
the cross-assembler will be object code which is 
executable on the target machine. The programmer Is 
faced with the task of physically transporting his 
object code from his host machine to his target 
machine, and this may be done via eprcm or by some 
other means. First, the programmer will need to 
test and debug his program. Since the programmer 
has a simulator for his target machine he will 
simply execute his target machine object code via 
the simulator for the purposes of testing and 
debugging and then he will transport his code when 
he is satisfied his program works. 

6800/1, 6805, and 6502 CSC cross-assemblers 

Computer Systems Consultants, inc. sells 
cross-assemblers for other microprocessors as 
previously mentioned, but this review is confined to 
the microprocessors for which I have CSC 
cross-assemblers. Since all of the microprocessor 
cross-assemblers are constructed similarly, this 
discussion applies to the other microprocessor 
cross-assemblers except that I have only tested 
these particular cross-assemblers. 

Now that I have used the name "cross-assembler" 
freely, let me say that CSC does not sell 
cross-assemblers per-se. A cross-assembler would 
truly be a stand-alone assembler running on a host 
machine which accepts mnemonics and generates object 
code for a target machine. CSC sells sets of macros 
for use with the Technical Systems Consultants 6809 
macro assembler which together provide 
cross-assembler functionality. A different macro 
set is provided for each different target 
microprocessor. To effectively utilize these 
cross-assembler macro sets you must have the TSC 
6809 macro assembler, though since the macro set Is 
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necessarily source code. It is possible to adapt the 
macro set to another macro assembler. Version 2 of 
the TSC 6809 macro assembler Is needed for use with 
these macros. 

In addition to the sets of macros there Is one 
program called the macro translator which Is needed 
to perform cross-assembly . Briefly, for a FLEX9 
environment using the CSC cross-assembler macros you 
need: 

1) TSC 6809 macro assembler, version 2. 

2) CSC macro translator program. 

3) CSC macro set for the target microprocessor. 

Of course, you obviously also need to write an 
assembly language source code program for the target 
machine so that you will have a FLEX9 source code 
file waiting to be converted into object code for 
the target microprocessor by the above software. 

The macro translator is in effect a 
preprocessor which converts the source code Hie 
into a form which Is compatible with the TSC macro 
assembler. For Instance, a source code program 
written for the 8080 microprocessor has a different 
format from a 6809 source code program, yet the 
programmer would like to write his 8080 source code 
In a manner entirely compatible with an 8080 
microprocessor environment. With the CSC macro 
translator the programmer can write his source code 
In the target machine format. This source file Is 
then processed by the macro translator which 
generates another source file for Input to the TSC 
6809 macro assembler. Here are the steps: 



1) Prepare a target machine 
assembly language file. 



code 



2) Input the target source code file to the 
macro translator which outputs an Intermediate 
source code file suitable for the TSC 6809 macro 

3) Input the macro translator Intermediate 
source code file to the TSC 6809 macro assembler 
which outputs a binary object file for execution on 
the target machine. 

The purpose of the macro translator Is to allow 
the programmer to write a target machine assembly 
language source code program that Is entirely 
compatible with "native" assemblers for the target 
machine and yet ultimately utilize the TSC 6809 
macro assembler to perform the cross-assembly. The 
macro translator comes from CSC in source code form 
and has to be assembled by the user. It Is written 
to be assembled on either a FLEX2 6800 machine or a 
FLEX9 6809 machine and will adjust Itself 
accordingly to the two environments. It Is not 
necessary for the user to modify the macro 
translator for either environment. The macro 
translator functions with al I of the macro sets so 
that there Is only one version of the macro 
translator. 



CSC cross-assembler documentation 

The printed documentation provided with the 
cross-assembly software Is excellent. The 
documentation clearly explains the "how-to" aspects 
of user operation and also explains the functions 
performed by the macro translator for each of the 
various microprocessors. The documentation notes 
all target machine assembly language source code 
file requirements such as not allowing line numbers 
In 8080/8085 source code files, and a few other 
restrictions, none of which conflict with common 
assembly languege environments for the target 
m I croprocessors . 
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Example files are provided on the software 
disk. These files Include a target machine assembly 
language source code file and the subsequent macro 
translator source code file for each target 
microprocessor for which you purchase 
cross-assembler macro sets. These example files are 
useful, but disappointing. They are essentially 
nonsense source code files and you have to place the 
two flies slde-by-slde and study them to begin to 
see what the macro translator Is doing In processing 
the original source code Into the Intermediate 
source code. It would have been much better to 
provide a very simple source code program tike an 
ACIA INCH or OUTCH routine, or several of these 
exceedingly simple routines to demonstrate the macro 
translator processing. Certainly all of the macro 
translator functions are demonstrated via the 
nonsense text files provided, but I think most 
people prefer to study "real" source code. 

CSC cross-assembler operation 

To actual ly use the cross-assembler macros and 
the macro translator Is very simple. Just execute 
the macro translator (MACXLAT.CW)) and It will 
prompt for Input and output file names. The Input 
file needs a LIB statement at the beginning of the 
source code for the corresponding macro set. If you 
are processing code for a 6502 microprocessor then 
you need to add "LIB MAC6502" to the front of the 
original source code file. The Intermediate source 
code file output by the macro translator may be 
Immediately assembled using the TSC 6809 macro 
assembler. The TSC assembler will of course generate 
a binary object file which Is executable binary code 
for the target microprocessor. That Is all there Is 
to itl 

I received the macro sets for the 6800/1, 6805, 
and 6?02 micros. I as son* led several old 6800 
programs and everything went smoothly. Emboldened 
by this success I turned the software over to a 
couple of associates at least as butter-fingered as 
yours truly and asked them to generate some 6805 and 
6502 programs. Several programs straight out of 
some textbooks along with a couple of original 
programs were produced In short order. The only 
problems encountered were the normal typos and logic 
failures associated with these endeavors, but most 
Importantly, the cross-assemblers produced the 
correct responses In all cases. Certainty this 
testing was not exhaustive, but the use of these 
macro sets continues with satisfied users at this 
end. 



We have found that the OS-* lockouts iri not totally dependable 
undtr heavy usage, at laaat within BASIC0*. U)e have developed a 
technique to oramat leal 1 y Incraaaa th* efficacy of tha lockouts 
thru tha uaa of a "STOP* 0004" file, thga allowing that/ 1 uea In 
actual business multi-user database application*. 

In a typical business application, two or mere terminal operator* 
ari entering transaction rtportt Into a transaction fire ts«s 
Fig.l). Other oparatora ara raadlng from this file to prepare 
account* payable and racalvabla raport* ate. If thara were no 
lockouts, than different transactions lr« the Inputting operator* 
an Oh t be overwritten, wl th the OS-* lockouts, this inoeed heppene 
i nf requen 1 1 y , perhaps once ever? 300 updates with our application 
package. Thi* i* unacceptable for serious use. 

It la tempting to make uaa of tha 0S-* file attribute choices by 
making the trans-action file non-shereble to prevent this over-* 
writing, Since the actual disc updates take werr little time, the 
application program could include an error trap to recognise that 
the non-shareable file waa buar, wait a little while and try 
again. The operator would notice very little delay. Unf or tunatl ay 
thi* would prevent Input when other operators were scanning thru 
the transection file even on a read only baais, to prepare, say, 
an account* receivable report. 

It would be Ideal If thara waa a file attribute that would Kate 
th* file aharable for read*, but would only allow one veer to 
make updatea while the file waa open. Of course, this fantasy 
attribute doesn't Kill in OS-*. The trick Is to create a "STOWI 
DOOR* file that I* non-ehar sol a . This *torat door file le ignored 
br all procoaae* that read tha transaction file but all proca**** 
that eiight deelra to write to the transaction file are firet 
required to go thru the "atom door ■ . Thia metaphor come* from 
the Minnesota tundra practice of adding a second (atonal door to 
th* front door in timaa of cold weather. 

Tne programo that update the transection file are slightly 
modified so that the atorm door file must be opened for an update 
before the transaction file le updated (see fig.l). If the storm 
door file I* bu*y then the program alefpa a few tick* and tr>ea 
again. After writing to the tran*action file the program cloaea 
the storm door thus allowing other users to input data. 

Th • probability of an overwrite *hould now bo the product of the 
probabilities of the record level lockout failures and the file 
level locKout failure*. Thua the probability of an overwrite 
should be about 1/300 of the probabilty of a non-sharable file 
lockout failure which ahowld be email Indeed. In fact, we have 
noticed no overwrite* to date in systems using thi* storm 
algor Ithm. 
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Conclusion 

Computer Systems Consultants, Inc. of Conyers, 
Georgia offers an excellent product in these 
cross-assembler macros. I hope to review additional 
software from CSC In the near future. In 
particular, I have received the CSC Super Sleuth 
suite of programs which perform sophisticated 
disassembly and editing of binary files and a few 
other nice functions. I'm sure some of you would 
I Ike a review of simulators which are generally 
referred to In this article. Let me hear your 
snts and suggestions. 



RECORD LEVEL LOCKOUT.. OS9 

AOOInO a STOUrl DOO*? 

Jeff Seng 
Hark Krol I 
Intercom* Company 
2320 xehium Lane 
Plymouth ,»*>. SSaai 
*i2-jst-o.e* 

The OS-* (level 21 operating system l* auite possibly th* most 
eophl st tested OS for microcomputers available today. One frustra- 
tion with OS-* ha* besn the long wait for the record leuel lock- 
outs which were promised and advertised over 2 jreara ego. The 
lockout* war* recently made available In a "final release" In 
early l*U. 
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THE COMPLETE BUSINESS SYSTEM 

MultiuserHighly Expandable Cost Effective 

system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 



S+ THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with ftoppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "persona!", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty-two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardwareand Software 
The S+ system is an integrated hardware and soft 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



THE CENTRAL PROCESSOR 

The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytes of 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniFLEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-1 1 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the I/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 Mbyte floppy disks to an 
80 M-byte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniF LEX® operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup— 20M-Byte in less than 15 minutes on 
a standard % inch cartridge. 

Mini-Wini— 5 and 10 M-Byte Winchesters-5% inch 
package. Winchester performance, for smaller 
systems in a small package. UniFLEX® com- 
patible design. 

Large Capacity— 190 and 340 MByte Winchesters, 
plus SMD cartridge drives. 

UniFLEX is a registered trademark of Technical Systems 
Consultants. Inc. 

UNIX is a registered trademark of Bell Labs. 

VIABUS is a registered trademark of Southwest Technical 
Products Corporation. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 {512) 344 0241 
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PISTON SIM.-CT82-BASIC&ASM 



UNIVERSITY OF TRANSKEI 



Chemistry Department 
Private Bag X509? 
U TATA 
Republic of Transkel 



June 1st., 1983 



Computer Publishing Center 

68 Micro Journal 

5900 Cassandra Smith 

P.O. Box 849 

Hlxson, TN 37343 

USA 

Piston Simula or for CT-82 terminal. 

Dear Sir, 

I must congratulate your recent contributor Ron Raine 
(68' Micro, March 1983, p40) for his excellent graphics 
display program. The program Is a pleasure to watcn and 
I often run It when the computer is Idle. Ron complains 
that no CT-82 graphics programs have appeared in your 
journal, so I would like to contribute something to this 
effect. 
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MMII 134,34,133,34,134,31,137,34 
350 MM 137,34,133,34, 134,34,133,34 
3a* Mil 131.3k, 137.34, 177,35,1 J»,n 
370 Mil 121,33,127,33,121,37,121,37 
S80 Ml* 127, 37,IJ7,5», 127,35,127,34 
3*4 0*14 124,34,125,34,123,33 
400 «|ii30:l7.N:tvlM:w>3* 

419 eOSW 170 

420 en maa ElNHfiT VltVi MI4 HtM 
IM [J.|J0:FJ»I4:E4i|40:F4.2< 
4HHMW 

430 Ml IT W*>04»ll73) 0111(111 

•to mm •finnsi v«.vf 

470 «£» Ml** IKIt v»* Mil «HM 

110 E5>lM:n*H:f ««iM;Fa*M 

4NS0SMNO 

W SOSW **0:»SUJ IM0 

3io mill ;wo«tii73)«c«»ii»i 
920 mm -iko mlh' 

JJ0 »fj IIW N SH»n 44444 

340 «i'l:ar-3«:wa:«V'M 

5» soa» 170 

3to *i«i:*tmi:h-:::*v>«: 

370 COSia 170 

sto «b» m»< m mm «n inn 

s*> i»n:m-i;il'it 
440 i«22:Mi:¥«M:u.M 



The program PISTON. BAS runs on a CT-8212 terminal under 
TSC XBASIC, and simulates the piston action of one 
cylinder of a typical 4-stroke engine. I have Inserted 
enough comments to make the program Intelligible without 
too much clutter. Of course all the REM statements can 
be dispensed with, and probably some Improvements could 
be made as a program Is never really finished! 

The lines 1600-1700 set up the graphic modes used by the 
program. I have created a file containing the most 
commonly used graphic commands for the CT-82, as a 
subroutine, which I can then append to any Basic 
program and delete the lines not used. This saves a lot 
of repetetlve typing. 

The other program PISTON. TXT, ( the object file Is 
PISTON.CMD) Is the source code for the analogous 
program In assembly language. I Initially wrote this 
version to see If there would be any speed Improvement 
hence Instead of calculating the screen data, as most of 
the Basic program does, I decided to let the processor 
read the data as a long stream and print It with little 
or no computation. I reasoned that this would be the 
faster method. However, except for the 'spark' and 
'explosion', which are very much faster In machine code, 
the display speed Is nearly the same or slightly slower 
than the Basic program! 

I want to mention a trick which might be useful to other 
readers In general. I needed to have the long strings of 
numeric data for the assembfy language program But I 
was not prepared to type In all those numbers In the FCB 
statements, especially since any typing error would have 
made a mess of the display and would have been tricky to 
track down. Therefore I decided to use the Basic 
program PISTON. BAS generate the data on disk files. An 
example will Illustrate the procedure. 



To generate the data 
PISTON. BAS as follows: 



for the 'FILHD' block edit 



104 T1»"":REM comma, data separator 

105 OPEN NEW "FILHD" AS 1 

106 PRINT #1, "FILHD " : GOTO 640 

640 FOR J*=1 TO 30 

645 PRINT #1," FCB "; 

650 PRINT #l,SLI+THCHRl(XX+JX>+TI-iCHRl<Yjt>+TI<CHRl(X);+Jjt)+Tj4CHR$(Vjt> 

660 NEXT Jj 

665 PRINT #1," FCB 255" : CLOSE 1 : STOP 




Yours faithfully. 

Dr. Lorenzo Placenza, Senior Research Associate. 



410 cn.::«f» stmuk crai me* 
420 una iia< 

(30 mi MMI Fill HEM >rH4 

440 FM M T« U 

430 flirt ai.0«4II-J)KJ««ltl>O»H(l.))»«MIVH 

440 KIT J 

470 •£» MIIM4M Wit LOOP ••<■•• Mil 

680 SEN Mill iPStlME imh 

410 FM U'O TD 43 

700 mill SltM]«III<LLIK3M<ri<CMtt[I.Lll.ai*l|VII 

710 mill S).I.CH!ttIIHl*ni).|3flllri>CNIIIIIHl>7ai.MII<)| 

120 mill Cl»«OI|II.U.>«|i.ciMiri'CH»II'lL'*ll'CHW(V)i 

730 milt SOl'MUKU-li-Oimellrltll SMFT ElltRIM 

74< mm s>fO*i<iiu.-i)-cntiiv-»)< 

730 KIT U 
740 MSW 1130 

770 tt» inn xmiiai imh 

700 FM tWS TO 51P -I 

7*0 fitat at.mNtiHL-fli :-cw».iri'D«uc: , u.'«n»Ofli(Vh 

BOO mill SH<J»IIII'll..»:>.0«ll7i.CI»niIIHL^IKKMIV)i 
110 milt CLMCMOlllHI.it* OmilKOMIIIHL'lll'CMtKlll 
120 Kll U 

f3o Maa 1150 

M0 6010 4*0 

iso m III4MHIII**** c«o v mi« loop »h h* 

ho Hi.i«oii(0):raiii triiMiuiiiEiruioi pknik fm SMOth eiit. 

170 milt 9.l>CMill!)KXt«l«l'0illlMII<O«r4lltV)l 
880 IEIIM 

tn REi imm m» Hut 

100 milt SL|>0«IIE31>0«IIF3I^MIlEll*aitllFI); 

110 tEHIto 

120 «£« Hill CLOSE flHMBT V4HE imm 

OH F|.22:FJ.2l 

140 FOI EI* 125 10 171 

150 Mill 0.|.0«I<EII<OIPIIF1)««IIEI1'O««IF:ii 

140 milt St.l<OMIEIIII*rNlllFII>CI«l(El-l)^>4MlF2ll 

170 HEIT EI:«TW1 

i3c mn •••>• aro mn v«.vE imm 
no F3.|*:Fi'M:FI'44 

IM0 FM El'130 TO 124 Stt? -I 

1510 mill FlliCMrl(El|i«irilF3liOmiEiliO*liFIII 

1020 milt StlOHKEII^HtllFIII 

1930 mm aiK«ii£i-ii>cxii(F3).oti(Ei-ii«o«iiFi): 

1040 Ktr EllKTUB 

1930 DEI Mill flrn EWWST 1*tV€ imm 

1049 F>24:FliS:F1.2l 

1070 $010 1000 

I0M Kf mm* aOSE I KIT MCVE mm* 

101* F>44:F4'4I 

1100 FM EI-121 TO I2t 

1119 mi«T a*OKI(EII*OM(F3l*Ot<IEI><MI<FI)t 

tiio mm tttiatM<Ei>ii*OMiF])*otiiEt>i)<a«i<F«i; 

1131 Kit EI:*TtUM 

mi «* mm* aai ana ***m 

1154 milt Q7HOKI(4),OMI»)l'CraE'ICn 

tiio if cn-j no mm mn hmuststioje • 

1171 IF Crl'l T40 miR COfl'C I f I E S S I I 1TIII!' 

ii9o if cn>4 h cn<« no mm cwcf u e I / i ( t I ■ 
utt if crt*2 no mm •mi'poii E i s r i d t e • 

1204 if crw no Ms* imttOM 1*20 
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mo m-cnii 

i:» if cij»i ihu eoaii iso:sos«i m 

1230 IF CU.i nt» wan 1040 

i:« if cn.j ike* eesui ion 
iw if tr:-5 «« crw:»ra 1220 

i;to«n« 

IITO »T(I ■■••• SMJX <>••> 
'TJCfC* 1-1 IB 10 

ISM F9» >l ID I 

:;i< km ws.rt 

isiowrr stucntiiwi.cwitvsn 

1 j» «[t J 

iw ksiok :j» 

;]» foj J-i to I 

1 no nftt ib.vs 

ts» milt coi-a«itmi.o«»(vt)i 

iMO «IT J:HEIT l:<ETUM 

tsw mis i!«,j3.i23,ji,m,«,tn,n 

IIM BIN 123.33,124, 32,123, 31. 126.32 
1410 «j »»■ EiPltSIOi urn 
I4N F» Ml TO J 
l«H DESTMC ISO 
:"[ F0» M TO 23 

!•» KtO IH.IV 

l«g« min SOtKMnilKI'ODKIVII 
|4W*ir ; 
i4so tntrjc iso 

!490 FlFs J»l TS 2) 
ISOO (SJJ IH.tV 

1510 ncrr »t<wnM •emtuvii 

i!2l nfii l:mti r.Knim 

JSX MIA 124, 23, 126, S3, 123, 26,121, 2M28, 21 

1344 MT> IB, 33,122.44,124,41, 129,26,122,23 

1330 MtA 123.34, 124, 22,123, 31,121, 31,121, 3 

13*0 Ml* 124.46,123,14,124,14,127,43,128,23 

1370 MT4 114.44, 111,23.117, 33, 117.31,118, M 

ism if (M<i4 1*4 rtsut imifw a>it«a c iw. 
13*0 o» turn xm-.it 

1190 IKK ••«• M4MICS COtrSTWTS ■)»■ 

itit ono«iiiii:n« set cuts* i,t 

1120 4SI-O4III30 .C»ll24l:«f« I1SMLC SOiai 0* 1/ 
1130 LfUCWIISO.'OHllSJtm K-UMLE 5C10.L Ok LF 
DM suMhi24i-0»itt22i:Ri aunics «K ST 
1430 Sl»-CWII21>-0«ll<3l:l£ll StI UK 



IK* MM 



LEAI ««ftS,r>Oi 
LtS* MM 



Ltll ■M.LS.m 
L8S* KM 

« N»> 

LFJtt niK,Klt 
Lit 131 

S1W 

im »so 

lis* ism 
l:« o. i ■ 

;ss fuioh 

LM0.1> 

js* wrta 

LFJF -1,1 

:« snoot 

■ EtNMT valve 

Ltll J4S9«t,10t 
LISt 9M1 
.FJI OKl.FO 

im gnu 

■ :«r wnvt 
u»i «»i,fa 

IKS MM 
ltll assio.ra 

USD MM 

> SW1 



1440 SM404»l21l'Q«tll1l:tC* StI Ml 


LEil SWT.K) 


UK cai>CMtt»«ami2<i:Kncuw mi 


LID gtw 


UM OfO*»l21H2*t<4):«M OlM U« 




1440 n«>Ctii,Mli27)<0»ll]»l 




• 'ILL US'* *« 


itoo Kim 




LFJI FILXI.PCB 


■ ISIWI rum SIWAltM 




LH* KM 


■ F w , S»T[ 8212 ttrtlUl 0*1 


r. 




t 




■ Mil PUT - NSTT* 4MIII1 


i NSlOMH 






• 




i» astct 


■ frit uuil E5C6PE. nil till 


*«« pillon stit 


Mil 


t riicMt lilt ndi i4ttr ESC 


kit K4IIN. 


US! (5 147 


» 




(♦« «'« 


• fiei46 <«<Tn - emu fici > sums-** v?.o. 


LK0 EMI 






on iv 


SISfCI EH »CM» 




1*9 [III 


•« EW ICD03 






an* ix Kin 




• *!1« 


euros EU 4[[it 






nnm im tent 




St»3 


PdlF EOU 4CC4 




I.E4I VI.FU 


ounce ebu ic>3» 




LIS* MM 


SI« EBU 4C04F 




•s* Tester 


FKS EOU 6)40* 






itOW IK 4FI04 ,„M, K. 


Kin to tf«lnil. 


> MM ST90H 
SM44B 


* Mm it coram Eiwns 




leai towv re* 

LiM 1IM 


SI EM 41003 v»t Itm 




»S» IISTO 


a EM 41404 dm In 




tu Mia 


SO EW 4191! Ml lot 






CD EW 41014 (Iw doc 




> lit m run loop. 


CU EBd 11 1*1 UfW pen lion 


I.t 


, 1(51 CO.E anaDI 'CI' 


Ml 




TISTCI 


■ IS3M NU SI«t 




«t ISTKSt 

LN CT.fC" 


VE1 FCC III, '.'.Ml ,irtl« Ml 


4>tr 


MH 12 


FCC ', l<) 1483 l| l.M. ntCHIt' 


HE nil 






LDT lit 


STMT ail IlllE.FO 




spws l£ai vun.rn 


IStK'M 




LIS* SUM 


2St IIKI4KI 




0ECI 

t«c srns 


4 a io twines km 




LSI 13 

owe leai Emes.pci 


Lfil SWM.PCt 

us*itu 




USI 9tM 

KM 



Lit Cl.KI 
(€» 

STI CT.PCI 
T15TK 
LM CT.PCI 
3V* II 
93K Mil 
IIS* SQEl 
LIS* S7JP1I 

■iti im CT.rai 

04M 44 
W 1112 
80* 5TJPEI 

•711 

LM O.Kt 

C7»A 12 

8K IIR2 

IS* sail 
HTM 

LWC..FC* 

an » 

m un 

LM II 
STI Ct.PC* 
8M IESTC2 
«T3 

tiA cr.rai 

«T5 

TSTKB 
LEAI CTtU.ICJI 

m vm 

L£»I Ctl.Pd 
OJ8 

JSI 0UTKC 
LPI CT.Ftl 
C/»l 43 
** TST2 

lEii mi, ret 

III MM 

1512 

Q*tll 
l< IST3 

LEII «0F».PC» 



isrl 

CH>8 41 
m TSTI 

lEii rrua.pc* 

IMMM 

TSTI 
0*1 12 

m 1ST3 

an voki.h* 

HU 0«M 



iui ousoi.pcii iiuiii ww 

USt KM 
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1ST3 ms 

mi 

LEII !WH£.|» 
83* OlM 
JH> WfflS 

■ 0U7FTJT A Sltll! TMIlATEIl IT 4fT. 

mmi is* nnc« 

MM LM 0,1* 
CWA IMF 
l»E MM! 
ITS 

ISUO JSt W04t 
Eli 1,1 

J* FVTCM 

SEXEI LUl CUI.ra (lotl »>u<iot 
Ml MU 

SFJPTI LFJI OTtl.PC* ««• nlwlt 



SOPH LIU OPOII.K* ft III it 
8M MM 

sa ii leii aosii.ra <iow uiii 

Ml MM 

■ OT8MM STATUS - tut lor «<!« k»». 
I5IAT 

LIT IMO 
aoo> JS* STAT 

ROBOT 

J* I180M) 



w«r i(*> -I.t 
ME T'.OOP 
FITS 

* ltll 

SFU« FC1 24J.27.233 
CtfrtOI FCI 30.21,30,21,233 

EUILE FCI 30, 1, 2 1.233 

FtiK 
Fit SI 

FCI 0,1,114,0 

m% 

FCI 114.0,191.44 

fSISl 

FCI 184.44,0,44 

fM 51 

FCI 0,66,0.0,233 

•ALLS FH SI 
FCI 20,20.130.20 
F» SI 

FCI 20,30,130.30 
FOt SI 

FCI 130.20,130,30 
Fill SI 

FCI 130,24.140,24 
FI8 & 
FCI 130.14,140,41, 233 

HI*) 

FCI 138,33,131,33.131,34,131.33,131,34 

FC8 111, 37,132. 34, 113, SI, 134, 34, 133.H 

FCI 131,34, 137,31. 132, 16. 1 33,14, 134,34 

r» l33,!4.IS4,S4.IJ7,!«,in.33,l24,S3 

FCI 121, 33. I21.JJ.I 7»,37, 128,37, 127, 37 

rtt 12T.!»,I2T,35,12T,34, 124,34, 123. 34 

FCI 123,33 

SNAP 
HI SI 

FCI 1,30,22,30 
'II Si 
FCI 1,40,22,40,233 

EIH 
Fit Si 

FCI 130.24,140,24 

FCC lt,73,l,'IIK»nl WH«\2J3 

;«. 

FBB SI 

FCI 130.46,140,44 

FCC JI,n,l3,'l«.IT VAIVC',233 

Of I 

FCI 24,4, 123.72. 123, 24. 21, 3.121, 72, 126.24 
FCI 21,1, 126, 2J.l24.24.2l, 3,127. 22, 127. 21 
FCI 21.1, 127.22.127,24,21,3,121, 72,121,26 
FCI 21. I, 121, 22,128,21, 21.3,121.22,121,21 
FCI 23J 

OPFJH 

FCI 21,1,130.11,134.40,21,11,130,44 
FCI 2I.3,I!», 44, 121, 41,21,1, 171,44,121. *l 
FCJ 21,11,121, 44,W,3,|2I,M,I28. 48,21,4 
FCI 121.41, 121, 48,21, 11, 128, 44.71,3.127, 44 
FCI 127, II. JO, I.W, 44, 127,41, 21, II, 127. 44 
FCI 21,3,124,44, 121, 18,21, 4,124, 41,126, II 
FCI 71,11.126,46,21,3,121,44,123,48 
FCI 233 

OPE I 

FCI 21,4, 130. 21, 130,22,21,11,130, 24 
FCI 21,3.121,26,121,22,21,4,121,24.121,22 
FCI 21,11,121,24, 21,3, 128,24,128,22,21,4 
FCI 128,26. 121, 22,21, If, 128,24. 21, 3, 127,26 
FCI I27,2J,21. 1, 127, 24.127,33, 21, If, 177,24 
FCI 21,3,124,26.126,22,21,1,124,21.121,22 
FCI 21.11,124,24.21.3, 173,21, 173,22 
FCI 233 

QKII 

FCI 21,4, 123, 44, l», 41,21,3. 114,11,124,4* 
FCI 21, I, 126, 44, 126,48,21, 3. 177.44, 127,48 
FCI 21,4, 127,44, 127, 11,21,3, 128,44,128,44) 
FCI 21, 4, 128, 14, 121,48,21,3, 121. 44, 129,48 
FC8 233 

fiStt FCC 11,73,8, -[MWST VALVE', 259 
•SMI FCC 11,73,13,'iaiT VH«',233 

I ITU FCI 12 

IOC -FUSS MIT FTr T0ST«T*,4 



35 



ONE FCt U,:i.!.*llU.tlEI i-titOM HSiOr 
ra: • cure- 

nt n.jt.j.' • 

Ftt ♦ -',213 

«1 FCt 11,21,21.1: I « I U 1 I * 
ret *]T ■ 01 E \233 

«>»Ftt II, 27,21.^0 >MHIt0l' 

rtt • ! 1 1 1 1 1 ;isi 

**. at 11, 2>, 20. 'f t i i. 1 1 1 1 ir 

rtt • ".Tll 

T"0 FCt 11.27.14, "4 liC I IIIIH' 

KL • \S1 

CTOJ FCt ll,«.».tltU \253 



'Il>« 
FCI 21,5. 
FCI 21.3. 
FCI 21.5. 
FCI 21,5, 
'CI 21,5, 
FCI 21,5 
'CI 21,5, 
FCI II. 5 
FCI 21,5 
FCI 21,5 
FCI 21,5 
FCI 21.5 
fCI 71,3 
FCI 21,5 

fci it,; 
reins 



23,21.25. 

an,:!. 
27.21.27, 

21.21,21. 
51. 21,51. 

a.Ji.jj, 

5), 21, 53, 
37.21.57. 
5«,21, 51. 
Il.ll.il, 
U.N,*]. 
15.Jl.i3, 
•7,71,47, 
•1.21, «, 
,11,11,11. 



14.21.1 

•1.21.5 
H.11,1, 
•'.21. 5, 

•1,71.5. 
•*.2»,5, 

•1.J1.5. 
•1.21.1, 

•*,:'.!, 

•1,21.5 
•1,21,1. 
•1,21.5 
•».7*,5. 
•1.21.5 
".21,5, 



;«.2i, 

24.il, 
21.21, 

50.21 
52.11, 

:».ii 

14.11 

11.21 
10,7! 
• 2.21 
•(.2 1 
••.21 
•1,21, 
34.21 
52.21 



:«.«i 

14.11 
21.)* 
50. » 
32." 
3«.«1 
54,11 
51. •» 
•0," 
11.11 
t<,«1 
•4,11 
• I.H 
,54." 
12," 



■1% 

FCI 21.3,22.21. 
FCI 21.4,21,11, 
F« 21,40 
FCI 21.5.25.21, 
7CI 21,1.22,21, 
FCI 22,10 

fo 21,3,21.21. 

rci 21,4,11,21, 

ra 71.it 

r« 2V.21.2l. 

rci 2i.«,:*.2i, 
rci ;i.to 

'CI 21.3.24.21, 
fCI 21,1.25.11 
FCI it.lt 

FCI 21.3.17,11, 
ra 21,4.24,21, 
Fit 24,40 
FCI 21.5.21.21 
FCt 24,1.27,21 
•CI 27,11 
FCI 21,5,21.21 
'Ct21.l.il,2l 
FCI 21,40 
FCI 21.5.10,21 
FCI 21. t, 21.21 
FCI 11,40 
m 21,5,31.21 
FCI 21,1.50.21 
FCI 54,40 
FCI 21,5,52,11 
FCI ll.t.ll.ll 
FCI 51.44 
FCI 21,3,13,11 
rCI 21, Ml, II 
FO 13,10 
FCI 24.S.3I.2I 
FCI 21.4,35,11 
FCI 5J, 44 

'CI 21,3.33.11 

Fa 71.Mi.31 

FO 54.40 

FCI 71.5. 34, 21, 

FCI 21,1.51,21, 

FCI 53. H 

21.1,11,11, 

FCI 21,1,14,21, 

FCI 54.40 

FCI 21,3,31,21, 

FCI 21.U7.2I 

rci 57,10 

FCI 21.3.31,21, 
FCI 11,1,31,21 
FCt 11,40 
FCI 21,3,41,21 
Ftl 21,4, 31.21 
FCI 31,40 
FCI 21,3,41,15 

FCI 21.4.40,21 
FCI H, 10 

Fa 21,1,12,21 
FCI 21,1,11,21 
FO 11.40 
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22,11,21.3.34.21, 31. it 
21. «4.21,lt, 21. 10.21,1' 

23.14.24.3,11.21.31,11 

,22. <1.21,11, 11, 50.21.11 

71,11.21.3. 12.21.32," 
.23,11.24,11,73,30,21.11 

, 73. t*.21.5.33. 21.35." 
,24. t4, 24,11,71.3*, 21,11 

,2t.'1.21.5, 31.21, 3i." 

.23.it, 21. tt.23. 50.11.11 

,22.11,11.3,31.11.35.11 

,24. 41,21,11,21,30, 21.11 

,2l,it.21.3. 34.21. 34,« 
,27.41.21,11.27,10,21,11 

,21.41,21,1,37.21.37," 

,21. t*, 3t.lt, 71, 30.21.it 

,50,it,21,5. 31.21. 3t.it 
2l.i1.21.11.2t,10,!t,!1 

,31, •1.21,3, 31.21, 31.41 
,», 44,21,11,31, 50.21, It 

,11,11,21,3.44,23,4*, it 

.51. •1,21,11,11.10. H,11 

13. it.21,3,41. 21, 41, it 
,31.44,21.11,12,50, lt.lt 

34,11.21,3.11,21,42.41 
,33, 44,21.14.22, 30,21,11 

23, 11.21, 3,41, 21. il.it 
,3«. «1, 7t.lt.Ji.50.21.lt 



54. it, 21, 
33,»1,2t, 

37.«t,11, 
34. 11.21 

St. 41.21, 

37,11.71 

H, it. 21. 
,31, 41,21, 

4t.t1.it, 

.S1.i1.21, 

tl, 11.21 
40.11,21 

•2. ".21, 
• I. ".24 



3,44.21, 4t.it 
11.13,30.21,11 

3,43, 21, 43," 
,11.54.30.21.11 

,5,44.21.44," 
,11,37,30,21,11 

3.47.2I.»7.4» 

11.31.30,71.11 

1, 41,21. H," 
,11,11,31.24,14 

3.44,21. It." 

,11,40,50,21,11 

5.70.25,70," 
,11,11, 10,21,11 



FCI 71.3, 11. 21. i3, ".21.1.71,21,71,11 

FCI 21. t, 11,21. t2,l1.21,|1.i2.»,21,li 

'CI 42,44 

FCI U.S. 44,11, it. ".21.1, 12,21, J2.lt 

FCI 71,1.45.25. IJ. 14.24,11, 45,30,21. 11 

FCI 43.40 

FCI 24, 1.45, 21. 13,11,24.3, 77.23. 75," 

FCI 71. t,it.2l. 44.tt.21.lt. ".30,21.11 

ret ii. it 

«l 21.3, ii.21, 44, t1.2«.3.'t.3t, Ji.M 

FCI 21, t, 13.21, 41,41,21,14,43.31.24,11 

FCI 13.44 

«CI 2*.:,<t,2l.t7, ".21, 3. 73.21.1, tl 

FCI 24, 1,11,11, t4. 14,24.11, 14,50.24, II 

FCI 44,40 

FCI .i,3.il,2l.il.t1,2t,3.74,2!.'t.tt 

Ftl 21, t, 4J.21.47, tl.24,11.11, 14,21.14 

FCI 17,10 

FCI 74.5,11,11, It. ",24.1,77.11.77," 

FCI ;i.t,tl.2l.i|,i1,21.t1,M.3t.21,t1 

FCI M.I4 

FCI 24.3,50.21, 30. ",21,3,71,21, 7t.it 

FCI 21,i,it.2l.l4,i1.21, 11. it, 30.21.11 

FCI ",40 

FCI 24,5.31,21 31. il.21,3, 71.21. 71,14 

FCI 24, t, 30.21, 30, 14,24,11,30, 30.24.11 

FCI 30,10 

FCI 24.5,32,21,32, it. 11,3, 10,11, It. II 

FCI It, 1,11,11. 31, 11,21, 11, 31,30, 11, II 

'CI31.iO 

FCI 24,1, 33,21, 33,11,21,3.11.21, 11.41 

FCI 24.4,32.21, 32.", 24, 11,32.10.24, 11 

FCI 32.10 

FCI 21.3.3t.2i,54, it, 21.3.13.21,12." 

FCI 24, »,53.2I , 33, it, 21. 11.33,30,21. It 

FCI 13,10 

FCI 2*.l. 53.21. 33. 11.21, 3.13.21, 13," 

FCI 21, 1. It, 21,31, 11,71, 11.54. 3», 24. It 

ra 51. M 

ret 21. 5.14.21. 54. "..1,5.14.21. Ii." 

FCI 24.1.13,11.11. ",21,11,13.10.21,11 

'CI 53.40 

Ftl :i,3.37,2I.V.".21,3,«l,2i.t3.11 

'CI 21,1,34.21,34.11.21.11,34.34,21,11 

FO 34.44 

FCI 24.1,11,21. 3t,M.21.3,tt.2l,t».« 

FCt 21, 1.37,21, 37, 41,24.14, 37.30. 71, It 

f:i 37. to 

rci 21,5.51.21,31.11.21.3.17.21, IT.ll 

FCI 24.i.U.2i.3l, ".21.ll.5l.30.21.il 

ret 30.40 

rci M.5, 40.11, 40,41,21, 3.N. 25, tt.11 

rci 21.1,31.21.31.41,21.11,31.30.21.11 

FCI 31, to 

ra 71.5, 41. 71. II, tl. 71, 1. 94.71. !1. II 

FCI 21,1.44,21.40. ", 21, 11,40, 10,21.11 

FCI 44.40 

FCI 34,3.12.21, 42. ",21,1, 40.21, 10, it 

FCI 21,1,11,21,41, 14.21,11,11, 30.21,11 

FCI 11.10 

FCI It, 3, 45.21, 43, 11,14, 3,41. 21,41, 14 

FCI 21,1,42, 21,12, *1, 21. 14,47, 34, 71, It 

FCI 17,10 

fC» 21.3, 44.31,41.41,11, 1, 12.21,42," 

FCI 24, l. il.21.15.", 21,11,41,50,21.14 

FCI 41, It 

FCI 24.5, 43,21, 43, ",21,3,15,21, 45, 41 

FCI 24, 1,44.21, ti, 11.21, It, 41, 50.21.11 

rci 41,40 

Kl 24.1,44.11, 44, ".24.1, 11.21."," 

1CI 71,1. 41.il, 41. 14.21,11,43, 30. 21,11 

FCI 43, iO 

ra 24,1.47,21,47.11.21,3,41.21.43." 

ret 21.1,44.21.44.", 21, 11,44.30, 21,11 

FO 44, U 

FCI 21, 5, 41, 21. 4t.lt. 21,5.14. 21. 14," 

FCI Jl.l. 47,21. 47, 11,21,11,47,34,71,11 

ro 17,40 

FCt 21.1. 41.21. 41, 14,24,1,42.21,47, it 

ret 21.1, tt.2l.il, ",21,11.41,31,21,11 

ra 41.40 

FCI 21.3.71,21. 10, 11.21.5. tt, 25. if, it 

FCI 24, 1.14,11, 44, 11.21,11,41.50,21.11 

FCI 41.41 

FO 21,1,71.21,71, 11,21.5.11.21,11,41 

rCI 21.1.71.21. 74. it.21.l4.70.lt, 21, II 

FCt 7*.M 

rtl 11,1.72,21,72. il.21 ,1.100,21,100, 14 

FCI 24.1,71, 21, 71,44,24, 14,71. M.24.14 

'a 7i.40 

FO 21.3,73,11,73, 11.21,3. 101, 21. 101,11 

FCI 21,1.72,21. 72,", 21,11,72,30.21.11 

FO 71. tO 

ra 21, S, 11,21, 71, 11,21. 3, 102.21. 102, ii 

FCI 24.1.73, 21. 73.H.24,I1,7S.J(,21,II 

FCI 71,41 

HI 71,1,13.21. 71,11,21.1,111.11, 101, it 

Ftl 24, 1,71,11. 74, ",21,11,74,10, 21,11 

FCI 71, it 



«a 7i.;.'t.2i, 

'CI 21.1,71,11 
'CI 1.14 
FCI 21.3.17.21. 
FCI 21,1.74.21 
'CI 't.40 
F£l 21.3,71.71 
'CI 21.1.77,21 
'CI 7T.40 
FCI 1.3.11.21, 
tl 24.1.71,11, 
'CI It. to 
rci 24,!.tt,2l, 
FO ?4.t.'4,ll 

■a -i.m 
rci ;i.:.n.2i 

ret 24, 1. 10,21 

•a to, to 

FCt 2*,:. 12.21 

FCI 21.1. II. 21 

FCI ll.it 

'CI 21.1,11,21, 

Ftl 21.1,12.21 

'CI 12. it 

f-.i 21.5.11,11, 
rci 2i,t.ij.:i 
r:i 15,40 
re> 21.5, M.2I 
FCI 21,1,11,21 

ra it. to 

FCI 21.5.14.21 
fCI 21,1,13.21 
'CI 13.40 
'CI 21,5.17,21 
FCI 21,1.11.21 
11 U. 40, 233 



74.11.21. 

71,41.24, 

77,11.21, 

,74.11.24, 

Tt.". 21. 
,77. 11.24, 

74. ".21. 
,71. 11,74, 

It. II. 21. 
,14.11.24, 

,11.11,21, 
.tO.lt, 21 

,12.11.21. 
,tl.".21, 

,13.11.21. 

,11. ". 21, 

,11.11,2*. 

.13, it. 21, 

,13.11,21, 

,11,11,21, 

,14.11,21. 
.13, It, 21, 

,17, ".74, 
,11.11.21. 



3,101, 21. 1M. It 
lt.73, 34.24.lt 



3.103.21. 105, It 
If."*, 34.24.11 



3.!H.2I.IOt,lt 
I1.77.JI. 21,11 



3.117,21,117,11 

li.7l.30..i.:i 



3. IM.2l.10l.it 

tt.71,J4.7H11 



5.101, 21, 104," 
lt.IO.50.21.lt 



3. 131.21. 110. It 
IV II. 10.24. 14 



3.131.21,111." 

It.l2.5t.21.lt 



3,112.21.112,11 
11,13.30,21,11 



3,113,21,113." 
|4, II, SO. 21, It 



3.111.21,111." 
14,13. SO. 21.11 



3.113.21,113." 
11.11,30.21,11 



FCI 21.5. 11.21, 94. 11,21.1. Ill, II, 111, It 
FCI .1.1.1 13.21. 1 ll.il, 21, 3. IS, 21,13, It 
rCI 24.3.113.21. 113. 14.21, i,ll«,2l, 111." 
FCI 24,3.1t,2l.li.",21.3,I12.2].ll2." 
FO 21. 1,115, 21,115.11.21.3,13.21. 13, II 
FCI 21,3.511.21.111.11,21,1.112.21,112.11 
13 21.5.12.21,12. 14,21,3,111,21, lit, 44 
FCI 21, 1,111.21, III, ",21,5,11, 2l,tl. " 
ra 21.3,101.21. 101. 11,24, 1,110,21, 1 it.il 
Ftl 21. 3, 14.21. tO, 11.24,1, tot, 21. IN." 
FO 24,1,104.21, I04.M.24.3.1.2I, 71, II 
FCt 21, 1,107,11. ill, ",21,1,194.21. IM." 
F<3 21.3. 1.21,71,11.24.1, 1*4,21. 104," 
FCI 21,1.107, 21. 1I7,«.24.S.17, 21, 17, 14 
'a 24, S.II1.2I. 141.11. 24, 1, 104,21. 104. 41 
FCI 24,1, 74.21,74. 14, 24, S, 104,21, 104,44 
'O 21.4,1*1.21,105,41,24,3.11,21,71." 
FCI 71. 3. 103, 21, 101,41, 21, 1.1M. 21. 104, It 
FO 21,3.71.21.74,11 .21,3.112,21,102." 
FCI 24,1,111,11. 143, 11,21. 1,71,11,73.11 
FCI 21, 5,511 ,11, III, ",21.1.102.21. 102.11 
FCI 21, 1, 72,21,72, it, 21, 5, 100.2). lot, " 

i;i 2*,t,:tt,2l,ltl.t1,2*.],7l, 21.II.il 
FCI 24, J, 41, 21, 44,10,24.*, 100.21, !♦*," 
'CI 21,1,11,21. 70,11, 21.3, 11,21, tt.tl 
FCI 24, t, 14.21, II, It, 24,3.44.21. tt, " 
fCI 2U, 17,21.17. 11.21. 1.11,21. tl." 
FCI 21.3.41.21.4*. II. 21, 3.14.21,11," 
fO 71.1,17,21.17,11.21.5.47,21,47.41 

ra 2i.s,ti.2i.ii,«, 21,1.14,21, it.4i 

FCI 24.1, M,21.44,",21.1, tt.2t.ti, it 
rci 2t,i. 41,21.41. 14,24,3, 43,21,41, H 
FCI 21, 3.13,21, 11.11.21.1. «l.21. tl," 
fCI 71.3.11,21.11,11.21.1.11.11.12,11 
FO 21,i.1J,2:.13,«,2l.3,t3,2t.41," 
rci 71,3, •1.21.11.11,71, 1.12.21,12,14 
'CI 21,1,42,21. 41.H.71.1.H.21, 40.it 
ret 71.1. tl. 21. it, «,2i.l, 41. 21. 41. 41 
ret 2l.l.*1.2l,tt.41,21.1.4|.21,tO.I1 
FCI 21, 1,40.21. 44.". 21,5. H. 21. n,4t 
FCI 24,I.*4,2I,|4, 11.24,3.31,21,34." 
FCI 21.1.1'. 21. 17.11, 21,1. tt.7l.lt. it 
'CI 71,3.54.21.11,", II, 3. It, II. tt." 
TCI 24,1,11, 21,11.14.24.3,11,11.17.11 
FCI 24.1.B.2I. *3,il,21,l,tt,2l, tt." 
(CI 21,3.14,21,14. 11.24,1, 11,21,11. " 
FCI 21, 1.13.21,11,11, 21,3, 31.21, S3," 
FCI 21.3, 13.21, 11,11.21.1.11.21, 14, It 
FCI 21.3,31, 21, 31, ",21.3,12.21.17." 
rci 21, i. 13, 21,13.11. 21. 5, 11.21.13, " 
FCI 21,3.11, 11,11, 11,21,1.12, 21,11, it 
rCI :t,5,12,21,32,il.21.1.M,ll.K,i1 
ra 21.1,11,21.11,11,21,5,51.21,31,11 
rCI 21, 3, 74.21. 74,44,24,1, *0,2l.tt," 
FCI 21, 1.50,21, 10,11,21,5, 11,21.71," 
FCI 21,1, 71. 11,11,14, 21,1, 11,21,11, " 
ret 21,3,11,11,17, ".21.1.71,21 Jt.tl 
rCI 24,1, 41, 21,01, ".14,5.71,21,74, it 
ra 24,1.77,21,77, ".21,3,17,21.47." 



rCI 21,5,71,21.71, 
Ftl 21, 5.14, 21. 44, 

ret 2i,i,)j,2t.'i 

FO 21.1.75,21.75. 
FC! 24,3.14,71.14, 

rn 24,1. 73,11, 73. 
ret 21.3,11,11.71, 
FCI 24,1, 11.21. 12. 
FCI 24.4,11.21,71, 
'CI 24,1.44,21.44, 
FCI 24,1,44.21.1*, 
FCt 21,4,44,25,44. 
FO 21,5,47,21.17, 
ra 21,5,11,21.31, 
rl 24,1.47,21,47, 
FCI 21,5,43,21,43. 
FCI 21.3,34,21,34, 
'a 21,1.41.21,41, 
FO 1.3.11.21.43, 
'CI 24,5.Si.2l.3l. 
FCI 24.1, 41.21, tS. 
'CI 21,3,11,11,41, 
tei 24,1,31,21,32, 
'CI 24,4,11,11.11. 

■a !i,:,ji.:i.ii, 

ra 21.3, it, 2t. st, 

rci 21, i. 11,21. 51, 

ra 21,1,31,21,17, 

ret 21,3,21,21.21, 
FCI 71.1,17, 2t.p. 
FCI 21.3,51.21.31, 
Ftl 24,3,21,21.24. 
FCI 21, 1. 13.2 1.31 

ra 2i,3,13,2t,3s 

'CI 21,3, 21,21. 2t 
Id 24,1.33,21,35 
Ftl 21,1.31,11.51 
FCI 71,3.22.23.22 
FCI 21. Ol, 21, SI 
'CI 21,1.11,21," 
'CI 751 



",21.1,71,21,74," 
«.2«,3.H,21, 74.41 
41.21,3.11,21.11," 

11.21.1. it.21, ;t,« 
it. 24.1.71, 11,72." 
",21,3,13.21, 13." 
",21.1.72.23.72," 
".21.3,14,21,74." 
I4.24,3,il.2l,tl." 
,".2\l,70.21.71." 
",21,3,41,21,41,11 
it.21,3.31,23, SI." 
•1.-1,1,4. 71. ^,11 
II. 21, 5, 44, 21. U, II 
11.21,5. 37,21. 37,14 
", 71. 4.44, 21. M. " 
41.21,3,41.21,44," 
H.24,3,8.21.31." 
II. 21. i, tl.21, rf," 
14,21,3,42.21.42,11 
H.21,3. », 21. S3," 
".2t.i, 42.21,42." 
", 24, 3, 44.21, tO." 
11,21.3,31.21.51." 
It, :•. 1.40.21,44.11 
It, It, 3, 31,21, 31. it 
11,21.3.21,21,21." 
11.21,1,11.21.11," 
It. 21,3,34,21,14,14 
".21. 3,27,21, 27, II 
",21,1.14,21.54," 
11.21,5. 31.21, 51.il 
.•1,21,3.23.21,21," 
".21.1.14,21, Si." 
11,21, 3, 12.21, 32,« 
11,24,3.21, 11.13, it 
,",24,1.12.21,12,14 
,",24,3,54,21,30." 
•1.21,3,21.21,21," 
.".24.1,34.21,10," 



SP4MS 

fo 2i.ii.i2i,js.2i.ii,ta.si 

FCI 21.11.122,51.21.11.122,33 
Fa 24.14,113.55,24,14.121,32 
'CI 24.11.123.53.21.11.121.32 
FCI 21.24,171, 53.24.2t.12S.24 

•et 24.2o,in.5i.3t,2t.i22.ss 

'CI 24.24,123.53.24,24,121.52 
FCI 21.2t, 125.35. 14.24. 114.53 
FCI 231 



H101 

'tl 24, it, 121,23. 
«l 21,11.171,24, 
ra 24,11,121,74, 
ret 24.11,127,11, 
ra 21,11.171,24, 
(CI 21.11.121,54, 
Kl 21,11,123,11, 
fCI 21,11,121,33, 
'CI 21,11.123,11, 
FCI 21,11,127,13, 
FCI 21.11.114,11, 
FCI 24.11,517,53, 
'CI 24.11,111,21, 
FCI 71,24.321.8 
FCI 21,20,124.27 
FCI 21,24,121, 33 
FCI 24.24.l24.tl, 
FCI 24,20.122,23 
FCI 24,20,121.22, 
FCt 24.24,121,31 
FCI 21.24.l2t.t4, 
ra 24,21.124,34 
<U 24.24,171,23 
rtt 21,24,114,23 
rtl 21.20,117.8, 
FCt 251 

■ cowan 

CO Kit 
Cl FCI 3 

CM'ltfW 



21.11.124.8 
21.11,114.11 
21,11.121.8 
21.11,124.11 
21.11.122.21 
11.l1.12t.22 
21.11.121.51 
21,11,124.14 
21,11,174,31 
24.11.121,23 
21,11.114.23 
71,11,117,31 
,71,20.121,23 
,21,70.125,24 
21,20,121,21 
,21,20.127,14 
21,24,121,21 
,21.21.123,34 
71,21,121.31 
.1,20,121.8 
21,24,123,11 
,21.20.127,15 
24,20.114,44 
24,20.117.8 
24.10.111,24 



WHEW! 



'68' Micro Journal 



BIT BUCKET 



growf-a it 



-J la »3 -■ 

ui*d *t < n»tn 



■ Lata. »-*« i. Cr.il 



laH«-"4) >• ■ fit of (M iianoara »i-:j)-C i riu t». fro* in* pa.nt of v , m. of 



BLOGPtK - OURS 

In the March 1983 Issue of 68 MICRO JOURNAL, page 26 
we (meaning 'I') left off some lines of e Modes Program. 

Here Is the missing code - please accept my apology!! 
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MACROPLEX Software 



175 Fif th Avenue. Suite301L New York. NY 1001t 
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At last — Pipelines Grow Upl 
Into a powerful otevtH opment and production tool 

ftewtbig... THE CONDUIT 

Enhancement Software for OS9 

Have you ever wanted lo — 

* Speed up compilers and assemblers with fast disk s(oredown7 

* Redireci terminal I/O when you need it — witliout calling Shell? 

* Interconnect any compatible paths tn concurrent programs7 

* tniercept program I/O requests to implement them youi way? 

THE CONDUIT can do itl 

OS9Le»«l I suppou consists ol 1 2Ko lile manager, pseude-devic e descrip- 
tor and duvet utilities m source and object atl on 5 25 or a in disk. 50 page 
manual contains usage guide, coding examples, installation insiiuaions. 
case study 

IVersion tor OS9 Le\«l 2 auailable Januaiy 1984.) 

Specify disk size when ordering 
Manual SB .. Disk S70 Both together S75 

New Xxk State add 7% sales tax INYC 8.25%l 
Outside U.S.. Caa. Mex add air parcel postage for 25 kgm 



OS9 " Microware Systems Corp & Motorola Inc 
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DMS NOTES. .UPDATE 

Gilt Adams 
21 Larch Road 
Briarcliff, N.Y. 10510 

Several readers have inquired as to what happened 
to the mailing list article I referred to in the 
February 'S3 issue. Actually, I wasn't too happy 
with the way it turned out and asked Larry Williams 
to hold off print until I could revise it. I had 
forgotton that it was referenced by the checkbook 
article. Needless to say, here it iSi revised and 
updated, with apologies to those who searched back 
issues for it, 

One of the most common applications for a computer 
system is that of a mailing list. It is also an 
appropriate starting point for the new user since 
it is a relatively simple application, consisting 
of a single file. In examples which follow, I will 
use the new XDMS Data Management System to further 
simplify matters. The DM52/VM system could also be 
used with some variations. 

The first compulsion in designing a mailing list 
file is to define fields for first and last names, 
address, city, state and up code. We may also 
wish to assign each person a number for later 
reference, Such a file definition might appear as 
follows I 



I ADDRESS 

I* GRP/FLD 

II ADDRESS 

ACCT 

LAST 

TIRS1 

ADDRESS 

en» 

ST 
ZIP 



FMT 

C,7 

N.1 

A, 12 

A, 10 

A, 18 

A, IB 

a,; 

A, 5 



fILE--- PRINI-- 
OfS UN OFS LEN 



I 
I 
I 
I 
I 
I 
I 

I 

ITDTAL RECORD LENGTH: 47 





2 

11 

21 
12 

to 

42 



2 
12 

10 

16 

16 

2 

5 



I 

5 
16 
2? 
16 
47 
70 



1 
12 
10 
IB 
16 
2 
5 



75 



Sample records within such a file might appear as 
follows when input or printed. Note! The names and 
addresses are fictitious. Any resemblance to real 
people is coincidental. 



lADDttSS 

IACCT LAST 

1 0001 Anderson 
110(2 Sensoi 
I : 
I etc. 



FIRST 

Harold 6. 
Rwer 0. 



AflWSS 

34 Prescott Or. 
1 Mater Street 



cm 

Sro*ly> 

PwisUU 



■st nf- 

HY 10030 
HY 10S7I 



There are both advantages and drawbacks to a fixed 
field format as just described. One advantage is 
the ability to select records on any of the fields 
defined. This permits, for example, prin ting of all 
names and addresses within a certain city or state. 
Another advantage is the ability to sort by any of 
the file fields. 

One drawback is the fixed format itself. If data 
which exceeds the field width is to be entered, it 
must be abbreviated, Further, we did not provide 
for additional address information, such as company 
apartment number, title <■ Mr .","Mrs.","Dr .") etc. 
Certainly, we could define fields for each of these 
data, but would likely end up with a record which 
exceeds the screen or printer width. Kith XDMS this 
is not a grave problem, since the record may be 
'folded* into two or more lines. File space may be 
wasted, however, by unfilled fields. 

Physical mailing labels may be generated with XDMS 
by utilizing the GENERATE facility. A control file 
resembling the following will produce labels for 



each file record on 1" labels at six lines/inch, 

INARCIN 0,0 PACE 4,0, HD-HEAOING, PAUSE Off 

I FILE ADDRESS LIST, TYPESET TEXT 

IFDRH 

KF1RS1XLAST> 

KAOORESS) 

|CCITY>tSTXZIP> 

IENDX 

I END 

The PAGE command sets the output page size to six 
lines, The LIST command causes all fields to be 
selected for output) the TEXT command suppresses 
the normal tabular output and the TYPESET command 
causes suppression of multiple spaces within the 
FORM lines which follow. The FORM shown consists 
of the desired mailing label fields and the ENDX 
command terminates the FORM image. 

There is an alternative format, If we define a 
file with non-specific address fields we can then 
accomodate almost any type of address data. We do 
however sacrifice the capability to select and/or 
sort on specific fields. Let's examine such a file 
format using our previous data. 

IA0ORESS LIST 

IACCT * MWISS 

11001 1 Harold 6. Anderson 

I 2 31 PreaoU Drive 

I 3 eroctl*, N.Y. 10030 

10102 1 Riser o, tcreon 

I 2 1 Niter Street 

I 3 Peekskill, N.Y. 1K70 

i : 



I 



etc. 



This format also offers both advantages and draw- 
backs. The overwhelming advantage, of course, is 
that a variable number of lines may be used to 
accomodate the address data, and being non-specific, 
any fields (name, company, etc.) may be entered as 
required. This "vertical" format incidentally, is 
employed in the Westchester ABS General Accounting 
System where up to four lines depict both balance 
sheet accounts as well as customers and suppliers. 

A "class" code is used to classify various accounts. 

The drawback of this format is that reference to 
individual fields is lost. The user, thus, must 
make a determination as to which format best suits 
his/her needs. A compromise design would be to 
define tin our minds) number assignments It fieldl 
for first and last names, company, tel<, etc. This 
permits omission of line data without wasting file 
space, and also permits recreation of a file which 
resembles our original example, This may be done 
with "...ARRAY ADDRESS FOR • = 1,2,3,4..." and 
"...SUM BY ACCT..." instructions input into the 
GENERATE facility. The resulting output consists 
of an array record for each ACCT value with fixed 
sized fields labeled "1","2",,. containing the 
ADDRESS data. This file may be subsequently input 
to another process to print labels, forms, etc. 

Label generation using the "vertical" format where 
actual label images are stored (eg! file example 
above) may be accomplished with the following! 

MARGIN 1,1, PAGE 4,0, PAUSE OFF 

I FILE ADDRESS, NO-HEADING, NO-DATA-LABEL, 

IIF I «> I, IF ♦ <> 4, 

I CACHE ACCT, PRINT ADDRESS 

ION ACCT EJECT 

(END 

Here, records with a "#* value from 1 to 6 are 
selected and the ADDRESS field printed. The CACHE 
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i ASSOCIATES 
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(DYNAMITE+ 



"THE CODE BUSTER" 

disassembles any 6809 or 6800 
machine code program into beautiful source 

• Learn co program like the experts! 

• Adapt existing programs to vour needs! 

• Convert vour 6B00 programs to 6809! 

• Automatic LABEL generation. 

• Allows specifying FCB s. FCC s, FOB s, etc. 

• Constants incut from DISK or CONSOLE 

• Automatically uses system vanaDie names 

• Output to console, printer, or disk file 

• Available for all popular 6809 operating systems 

FLEX™ S100 per codv. specify S or 9 diskette 
OS-9™ siso per copy; specify S or 8" diskette 
UnlFLEX ,M S500 per copy 8 diskette only 

For a free sample disassembly that II convince 
you dynamite + is the world's best disassembler, 
send us vour name, address, and the name of 
your operating svstem. 

Order your DYNAMITE+ today! 

See vour local dynamite + dealer, or order di- 
rectly from CSC at the address below, we accept 
telephone orders from 10 am to 6 pm, Mondav 
through Friday. Call us at 314-576-5020. Your visa 
or MasterCard is welcome. Orders outside North 
America add S5 per copy. Please specif y diskette 
size for flex or OS-9 versions. 

Foreign Dealers: 

Australia & Southeast Asia: order from Paris 

Radio Electronics, 161 Bunnerong Road <P0 Box 

380) Kingsford, 2032 NSW Australia. Telephone: 

02-344-9111. 

United Kingdom: order from Compusense, Ltd., 

PO Box 169, London N13 4HT. Telephone: 

01-882-0681. 

Scandinavia: order from Swedish Electronics hk 

AB, Murargatan 23-25, uppsala S-754 37 Sweden. 

Telephone: 18-25-3D-00. 



Computer systems Center 

13461 Olive Blvd. 

Chesterfield, MO 63017 

J314) 576-5020 



% 



unlFLEX software prices Include maintenance 

for the first year. 

DYNAMITE + is a trademark of Computer Systems Center. 

FLEX and UnlFlEx are trademarks or ISC 
OS-9 K a trademark of Microware and Motorola 

Dealer Inquiries welcome. 



statement "hides" the ACCT field and allows an 
eject to occur between ACCT values. Since the 
PAGE ts set to six, this aligns each set of data 
to a six line label. 

Both label producing methods result in the output 
of six line "blocks" where the first few lines 
are filled and the remainder are blank, If desired, 
the output may be directed to a .OUT file by use 
of the FLEX "0" command, for additional processing, 
Here, a possibility would be to print multi-column 
labels using the Westchester ABS LISTM utility. 
Another is to free up the system while labels are 
printing by use of the FLEX print spooling utility. 

The mailing list application is potentially part 
of a larger database. For this reason, a reference 
such as ACCT should always be included in the file 
definition as a "link" to other files. This permits 
name and address information to reside in a single 
file, yet be accessible to other files via a "key" 
field, This, of course reduces file space required, 
allows more data to be stored on each disk and 
simplifies file updating and maintenance, 



Rick Mlchelhaugh 

1104 23rd St. 

Portsmouth, Ohio 45662 

614 354-4006 

°6B' Micro Journal 

5900 Cassandra Smith Rd 

Hlxson, Tenn 37343 

Mr. Williams, 

Over the last few months I have had a rash of problems 
with my Percom SBC/9. I decided to trash the SBC/9 and 
replace it with a CPU card from Data Systems °6B' . I was 
pleasantly surprised at the quality of the board. It 
makes the SBC/9 look awful cheaply built. The sol er 
masking Is nice. The switch selected RAM/ROW for tFOOO 
aand SF900 Is great] The advertisement did not brag 
enough about fhe product. I found the ocumentatlon 
very good even though It said 'Preliminary 
Documentation 1 . I did find It lacking In the 
troubleshooting Information, although I didn't have any 
problems, a troubleshooting guide might be helpful In the 
future, t also have purchased a dual serial Interface 
card. It «as also of very good quality and good 
documentation was enclosed. 

Even though Data Systems °6B' has since Jacked up their 
prices, I would still recommend their products highly. I 
plan on buying more of their products In the future. 

I would like to thank Dr. Matt Scudlere for his help In 
setting up my system. My system cosists of: 
Data Systems *68' CPU Board, Serial Board 
Digital Research 64K Memory Board, 
Decwrtter LA30 Terminal, 
Percom Color ama-50, 
SWTPC DC-3 5 1/4 Disk Controller, 
Shugart SA400 Disk Drive, 
Robertson Electronics 

Calender/Clock/Tlmer /Parallel Port 
16 Ch. A/D Converter Homobullt from article 

by John Jordan. 

I'm thinking about putting my Colorama-50 on page 1 with 
16K of memory. 1 would like to write some Graphics 
routines that don't use up any of my 56K of memory. Does 
anyone else out there own a Colorama-50? I think that 
this Is a darn good board but I never hear anything 
about It. Is there anyone Interested In working with 
me on this little project? If everyone owning a Colorama- 
50 would contact me, I would be willing "to act as a 
clearing house for software for the Colorama-50. 



Sincerely, 



Rick Mlchelhaugh 
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XMPR. ..PROM ADAPTOR. ..REVIEW 

ACORN - XMPR 2764 PROM ADAPTOR 

Way back In the 'beginning', about 7 or 8 years ago, 
when SWTPC was the only major Standard S50 Bus 
manufacturer going (Incidentally they ore THE OLDEST 
ACTIVE MICROCOMPUTER MANUFACTURER IN THE WORLOO) there 
was a new device Introduced, the EPROM 'The Electrical 
Programmable Read Only Memory'. They came In different 
packages, were hard to program (different voltages on 
different pins, etc.), sorta undependable(i) and cost a 
lot for the small amount of storage they allowed. Times 
and EPROMs have changed! 

From 256 bytes or less (which was a lot In those 
days), to 256K bytes In sample quanlties now, the 
versatile EPROM has surjy come a long way. in the 
process; one of the very first EPROM 'burners' was one 
sold by SWTPC, In kit form, for less than $50. It 
originally was designed to program the, then new and 
current, 2516 and 5v 2716 EPROMs. It came, for the 
6800, with a rather nice software package that made the 
process simple, easy and quick. Many sflll consider this 
one of the better EPROM burners available, however, not 
too many still program the older 2K byte EPROMs. Also 
SWTPC later (after the 6809 was adopted) come out with 
software to burn the newer 2532 4K EPROMS, using the 
same MPR EPROM programmer but we have never seen 
anything to update this unit for the latest 2764, 8K 
EPROMs (Intel type). That Is until we received the ACORN 
Computer Systems XMPft kit. ACORN also claims that the 
XMPR will work with any 2716 PROMburner. 

The ACORN XMPR Is a 'add-on' kit consisting of a PC 
board and all parts except sockets, that converts the 
2716 burner to a 2764 burner. Also Included Is a 
photographic overlay for the newer configuration. 

Additional Instructions are Included to cover the 
programming of 2532 types of EPROMs as well. Thus you 
will be able to handle both the 4K and 8K EPROMs with 
this one adaptation. Also there are Instructions for 
those having the Radio Shack Color Computer that allows 
reading of the 68764 EPROM used In the CoCo. 

Soft are 

Because of the advantages of a 'buffer* type software 
package, ACORN has available, for $10 on 5" FLEX" 
diskette a program quite slmlfar to the SWTPC 6800 
EPROM software, but for the 6809. It Is furnished in 
source so that the users may modify his/her port and 
monitor addresses and assemble. This package is highly 
recommended to those ordering the XMPR. 

Additional Information may be secured by calling or 
writing: 

ACORN Computer Systems 

11931 M. fHuranoond Rood 

Mauwatosa, Ml 53226 

(414) M7-0300 



PRICE - XMPR $19.95 
Software - $10.00 



HELP 



Help!!! I need a service manual or a schematic diagram and 
strapping Information for PERTEC's 8" Model F051I disk 
drives, t will copy and return someones If they will lend. 
THANKS. Bill Taebel, 348 N. Constitution Dr., Tucson Az. 
85748. 602-8B6-0917. 



CLASSIFIED 
ADVERTISING 



Gemini 10 80 column Dot Matrix Printer w/Serlal Interface 

$415; Comet SO Dot Matrix Printer $240; ProWrlter 80 

column Dot Matrix Printer $440, All three new - still in 

original boxs- 

Two CAI.-COMP 8" Disk Drives, $390.00. 

Call Tom (615)842-4601. 

SWTPC 6809 running FLEX. Card only or complete system. 
$350 Including DC-2 less drives. Call for Info- 
Dave Plls 203-528-8088. 
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All C Compilers 

are Not Created 

Equal! 



£ap3 



Compare lntrol-C/6809 

with any other C being offered 

for the MC6809. 

The differences may really 
surprise you! 

Introl-C is a powerful software development 
tool designed for the professional. It supports 
the full language, is truly easy to use. and 
produces remarkably efficient object code for 
the 6809. In faci, code generated by Inirol-C 
typically is only half the size and twice as fast as 
code produced by other C compilers on ihe 
market! As we said, all C compilers are not 
created equal. lntrol-C/6809 delivers whai 
others only promise. 

Resident Inirol-C compilers for: 
OS9», FLEX**, and Unif LEX**, $375. 

Cross compilers for: 
PDP-11*** hosts (Unix****), $1500. 

Trademarks: 

•Micfoware System*. "Technical Systems Consultant*, 
'••■tgital EquiJ, Corp.. "•••Bell Lab*. 



WfiiQL 



CORPORATION 

11-17 M. lYfTpiua St, 
.UMwouJnv. II7W.KW 

i4 \4> ns-w.n 
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Business Software for the 64K 

COLOR COMPUTER 4L 




Data Base Manager 



Integrated 
Business Software* 



Part I 
Part II 



Single Entry General Ledger 
Church Contribution System 
Balanced Billing System 



S99.00 
$99.00 
S95.00 
$99 00 
$99.00 



Accounts Payable 

Accounts Receivable 
General Ledger 

Inventory 2 

Payroll 



$295.00 
$295.00 
$295.00 
$295.00 
$295.00 



64K memory upgrade, including installation 
ask about our Color Computer add-ons 



$125.00 



j|NIVERSAL.\^H 
QATA \1 

RESEARCH 
|NC. 




All Programs Require Flex and Extended Disk BASIC 
"requires two disk drives 



2457 Wehrle Drive. C-68. Buffalo. IMY 14221 
Phone (716)631-3011 

Dealer Inquires Welcome • Call or Write (or Free Catalogue 




** 



** 



QUALITY SOFTWARE NEEDED 

Standard S50 Bus and Color Computer 

For the past tew months we at the South East Media Division ot Computer Publishing, Inc. (CPI), the parent 
company ot 66 MICRO JOURNAL, have debated expanding into the software distribution business. Many other 
magazines have been doing so tor years. Presently there are many fine examples of software that has been 
developed by YOU our readers, that will never see the light of day' unless someone, with enough exposure and 
willingness to continually advertise, runs with the ball. 

Software is the backbone' for the real utilization of any computer, ours are no exceptions! Realizing that there will 
be some conflicts, with other advertisiers, this has been no simple decision. However, since day one the foremost 
concern of 68 MICRO JOURNAL has been it's readers! Therefore. South East Media Division will accept, for 
appraisal, software that runs on 6809 systems, games, utility or applications programs. 

In the past there has been too much software offered that was not quite ready, nearly, but not quite. We will strive to 
eliminate that element. But right up front we tell you only that we will do our very best, nothing more. Also we will strive 
to keep cost to a bare minimum, while securing for the author a fair return, in royalty payments, promptly paid. 

Of course we will expect, no — demand, that the author keep the product free of errors (bugs), and maintain it on a 
prompt and business like basis. Also we shall require that authors be willing to furnish source' for those programs that 
justify, by price and utility, inclusion of same. The lack of source code, properly commented, is a continual complaint 
we hear. Not all programs will be sold with source, but where necessary, we will insist that it be included. 

In some instances the program may be small or short and not justify itself as a single' sale product. In this event it will 
be combined with other like programs, and offered as a package. In that event the royalties will be split between the 
various authors. 

If you have software that you feel will qualify under this program please contact the proper person as shown below. 



Color Computer 

Tom Williams 

Bob Nay 



Standard SSO Bus 

Don Williams 

Bob Nay 



Remember, if your software has any problems or funnies' — GET IT STRAIGHT BEFORE YOU CONTACT US!!!!! 
Also get your source code in proper shape and well commented. There is too much 99% code already drifting around. 

South East Media, POB 794, Hlxaon, TN 37343 — (615) 842-4601 
A Division of CPI 
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Software 

For Ordering Call TOLL FREE 1-800-338-6800 

FLEX™ OS-9™ Color Computer 

Computer Systems Consultants: 

AVAILABLE NOW!!! 
The Powerful Super Sleuth Disassembler for the Data-Comp. Hogg, and Spectral Color Comp. FLEX Systems: 

Color FLEX Object Code only $50.00 Normal FLEX w/ Source Code $99 00 

Color FLEX v»r" Source Code $99.00 UNIFLEX w Source Code $100.00 

'"ALL Comp Sys Cons Programs run on the Color FLEX Systems"* os " 9 "' Source Code $101.00 

Great Plains Computer Co. 

AVAILABLE NOW!!! 
STYLOO RAPm 2.0 for the Data-Comp and Hogg Color FLEX Systems. Futl screen display and editing (I.e., what you 
see is what you get); supports proportional printers. Operates with the 51 x 24 screens. 

SPECIAL COLOR FLEX STYLO $195.00 FLEX STYLO $295.00 

UNIFLEX STYLO $39500 

Fast SPELLING CHECKER ; allows directly changing the Text File, adding words to the dictionary, etc. 75,000 words 
in less than 400 sectors (easily fits 5VV disks with other normal commands on it also). 

FLEX, Color FLEX, OS-9 $1 25 00 
^^^^^^^^^^^^^^^^^^^^^ UNIFLEX $17500 

MAIL MERGE — greatly extends the power and flexibility of STYLOGRAPH. Allows Multiple Text files to be printed 
out as one large documen t. Provides for merging information into the Text File during printing (such as different names 
and addresses), etc. 

FLEX, Color FLEX, OS-9 $14500 
._ . UNIFLEX $195.00 ^^^^^^^^^ 

INFOMAG Data Base Management System — An XBASIC-Based, Menu Driven. DBMS with "Built-in" Audit 
Tracking, Extremely Powerful Report & Format Capabilities, etc. This "Time Proven" DBMS will become the "Work 
Horse" of your Software "Stable." 

FLEX and Color FLEX $29500 
UNIFLEX $39500 

Also in Stock; Accts Rec., Accts Payable & Gen Ledger — A full blown Accounting Package that can be used 
together, or as separate packages; provides the IRS required Audit Tracking. (XBASIC, based on the "Osborne 
Business Programs.") 

FLEX and Color FLEx $295 00VPROG. 
UNIFLEX $39500VPROO. 

Also in stock; PRMAC; a Relocatable, Recursive Macro-Assembler and Linking Loader for the 6809. An enhancement 
of Ed Smith Software Works original system. Use either Motorola Format or Special Ed Smith Format. Supports 
Recursive Macros, Conditional Assembly, etc. All I/O thni normal FLEX System Calls. Can provide a full Cross 
Reference Listing. Includes a Small Line-oriented Editor as part of the Assembler. Greatly improved operating 
manual. 

FLEX & Color FLEX 6809 PRMAC w Link & Editor $15000 

SOURCE $ 50 00 

Call for information on any requirement — 

We have over 200 FLEX, Color FLEX, UNIFLEX, OS-9 and Color Computer Programs available; Games, Program- 
ming Languages, Business Software, etc.. etc., etc. ??? More Info; just watch these ads!!!, write or call South East 

Depend On South East Media 
Make Your 'BACK-UP' On South East Media 
FREE DISKETTE With Each $50 Purchase 

For Ordering Call TOLL FREE 1.000-338-6800 SOUTH EAST MEDIA 

•FLEX Is a l.ademark ol Technical Systems Consultary 590 ° CaSSandra /ft S , m > i,h yl Rd i ; n H 1 iXSOn ' ™ 37343 

"OS9 is a trademark ol Mlcroware l b1s ' «WZ-4oUl 

'68' Micro Journal 43 






0-F 

Finally the barrier has been removed from OS9" to FLEX" 1 formatted disk!! Now you can READ and WRITE to a 
FLEX" diskette, 5 or 8 inch, with O-F. 

O-F is a new and unique program, written in BASIC09™ that performs the following functions, and comes complete 
with source. 

1. REFORMAT: This module formats a disk that can be read by both OS9™ and FLEX" . Eight or five inch selectable. 

2. FLEX.BAS: This program does the actual read or write function to the special O-F disk. Also it has the disk format 
and DIR (OS9) commands. All selectable from a user-friendly menu. All selections are interactive and complete 
including all necessary prompts to the operator. 

3. DIR: This module {menu selected) allows the disk directory to be printed to the screen, while in BASIC09. 
FLEX users can read, write and use the special disk as any other FLEX disk, provided the FLEX directory is not 
allowed to continue bevond track zero (too manv files). 

$79 95 

WINCHESTER BACKUP UTILITIES 

The following utilities allow the backup of any size disk system to any size diskette. 

By simply inserting diskettes as requested by COPY. MULT, a large disk system (Winchester, etc) may be down- 
loaded to your present floppy disk system, any size. No need to fiddle with directory deletions or any of the other 
tedious operations that must be done using a normal copy routine. 

COPYMULT-CMD understands normal "copy" syntax and always keeps up with files already copied by maintaining 
directories for both host and receiving disk system, thus eliminating hours of tedious keyboard entries and other time 
consuming cleanup chores. 

BACKUP-CMD is a special program that downloads "random" type files, any size. 

RESTORE-CMO a special program to restructure copied "random" hies lor copying, or recopyirig back to the host 
system. 

FREEUNK-CMD a "Bonus" utility that "relinks" the free chain of a floppy or hard disk thereby eliminating fragmenta- 
tion. 

"Completely documented source files included. "ALL 4 Programs 99.50 on 8" diskette 

CHESS 6809 | 

Requires FLEX" and Now Runs On Any Type Terminal 

Features; 

• Two display boards. • Change skill level. • Swap sides. • Point scoring system. 

• Four levels of play. • Slop 'Mate In 1-2-3-4' moves. • Make move and swap sides. • Play white or black. 

$79.95 Specify 5" or 8" disk 
This is one of the strongest CHESS programs running on any microcomputer, estimated uscf Rating 1600 

DIET-TRAC Forecarter 

DIET-TRAC Forecaster is a program that plans a diet In terms of either calories and pet»otage of carbohy dat e s . ( 
proteins and fats (C P Q %) or grams of Carbohydrate. Protein and Fat food exchanges of each of the six basic food ; 
groups (vegetable, bread, meat, skim milk, fruit and fat) for a specific individual. 

Sex. Age. Height. Present Weight. Frame Size. AcOvrfy Level and Basel Metebottc Rate for normal indMduials are \ 
taken into account. Ideal weight end sustaining calories for any weight ofthe above irtdMdua I are calculated. When e 
weight goal is given (either gain or loss), and a calorie plan is agreed upon between the computer and the invidkSual, 
the number of days to reach the weight goal is projected. The starting and ending rate of weight loss is csJcuiated, and 
a dairy calendar with each day's weight for a 30-day oertod is printed. 

FLEX VERSION — S59.95 UniFLEX VERSION — SB9.9S 

A COLOR COMPUTER TERMINAL DRIVER 

TERM is a new and long needed terminal driver for those color computer users who have developed stinging, red and 
watering eyeballs! TERM allows you to switch from the CoCo keyboard and TV monitor to a real CRT video terminal. 
Think what that means! No more 32 or even 51 characteis per tine, that are so blurred that you must guess as to what 
seme characters actually are. No more squinting or cussing. Sounds great? Well TERM gets you away from all that. 
TERM is called from the CoCo as any other program. You then type the RETURN' key on the CRT video terminal 
keyboard and TERM configures the CRT video terminal to the proper baud rate and you are free of squinting and 
guessing! To return to the CoCo keyboard (God forbid), you simply type in the command EXTERM from the CRT video 
terrrtoal keyboard, and you are back where you started from, squints and all. 

TERM functions from Dala-Comp FLEXdlrectfy and requrtes only a standard CRT video terminal (any el cheapo wfH 
do) or a deluxe terminal, either works just fine. The terminal is connected to the serial port of the CoCo by a standard 
cable and connector. TERM does NOT function in Radio Shack mode (must be FLEX). 
If you want the luxury of 80 characters by 24 lines, or more, depending on the CRT video terminal used, then TERM is a 
must! 

ONLY $19.95 FREE with purchase of F-Mate 

SOUTH EAST MEDIA 5900 Cassandra Smith Rd.. HixSOn, TN 37343 (615) 842-4601 
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SPELLB "Computer Dictionary" 

No more "Lei your fingers do the walking through the Dictionary" while you are inputting Text with your favorite Editor 
or Word Processor. SPELLB, written by Dan Famsworth of PALM BEACH SOFTWARE, is more than "another 
Spelling Checker"; it allows you to "look up a word" from within your Editor or Word Processor so that you KNOW il Is 
right WHEN YOU TYPE IT IN (H your Editor supports a method of passing a Command to FLEX without exiting the 
Program) with the SPH.CMD Utility (which operates in the FLEX Utility Space). Yes. it ALSO allows you to check and 
update the Text after you are finished; along with allowing you to ADD WORDS to the Dictionary. "Flag" questionable 
words in the Text for evaluation later. "View" a word in context before changing or ignoring, etc. SPELLB first checks a 
"Common Word Dictionary", then the normal Dictionary, then "Personal Word List", and finally, any "Special Word 
List" you may have specified SPELLB also allows the use of Small Disk Storage systems. 

FLEX and Color FLEX $129 95 

•'JUST' Text Formatter 

JUST, a "Text Formatter" developed by Ron Anderson, provides numerous features which make it a valuable addition 

to any FLEX Users Software Library. JUST is designed for formatting Text Output for Dot Matrix Printers and provides 

many unique features: 

Output the "Formatted" Text to the Display tor format analysis and change. 

Output the "Formatted" Text to a Text File for use with the supplied FPRINT.CMD for producing multiple copies or the 

Text on the Printer INCLUDING IMBEDDED PRINTER COMMANDS (this Utility useful at other times also, and 

worth the price of the program by itself) 
"User Configurable" for adapting to other Printers (comes set up for Epson MX-80 with Graftrax); provides for up to 

ten (10) imbedded "Printer Control Commands", such as Italics on and off. Boldface on and off, etc. 
Automatic compensation lot a "Double Width ' pnnted line. 
Includes the normal line width, margin, indent, paragraph, space, vertical skip lines, page length, page numbering, 

centering, fill, justification, etc. 
Use with ANY Editor, 
Supplied with "Struclured Source" (Windrush PU9): easy to see the flow of the program 

FLEX and Color FLEX $49 95 

PROGRAMMERS (both NEW and OLD-TIMERS) NOTE — 

The Power and Versatility of the 6809 CPU has stretched the capabilities of the "Old Standard" Programming 
Practices and Procedures, and opened the door for the "Innovators" of the Industry to develop NEW and BETTER 
Software Development Tools WINDRUSH MICRO SYSTEMS has stepped forward with three (3) new Programs that 
will find a home on EVERY Programmers work bench. 

MACE — XMACE By Graham Trott 

MACE is a combined Editor/Assembler designed to allow the Programmer to Enter. Edit, and Assemble Programs 
with a minimum of effort. MACE is designed primarily for the EASY development of smaH to medium sized Assembly 
Language programs, but larger programs can be developed using the "Spool" capabilities. The Editor (a simplified 
Line Editor streamlined for this package) "codes" each Op-Code, providing minimal memory requirements. MACE is 
very "forgiving", which, when combined with the "interactive" operation, makes this an EXCELLENT package for the 
Beginning Programmer! 

FLEX and Color FLEX — $98.00 

PL/9 — By Graham Trott 

PUS Is an Edrtor/CornpiJ er/Oebugge r all combined into ONE PACKAGE, which was devised specifkatl y to allow the 
Assembly Language Programmer the "Best of All Worlds". It allows the Programmer to use "Structured Programming 
Techniques" while working at the Assembly Language level in a totally INTERACTIVE Program Development Cycle 
(just like working with BASIC; enter some code, tiy It. edit the code, try it again, etc.). The Single Pass Compiler 
supports up to 127 Character Symbols: Variable Types: Pointers; Control structures built around the 'Procedure' 
System. IF. THEN. .ELSE. BEGIN. END. WHILE. REPEAT. UNTIL structures, etc., along with Stack. A-, B-. and 
D-Register manipulation etc The Editor/Assembler are similar to the MACE Program. The Trace/Debogoer is 
oriented towards the PL/9 Source Program and provides Single Stepping, Breakpoinrjng, running a specified Une 
Number Range, etc. Ail in all, this provides an excellent Software Development Tool for utilizing the power of the 6609. 

FLEX and Color FLEX — $198.00 

C — C-By James McCosh 

Finally , for the "Big Time Operator", or for the beginner who can "see the future" and wants to become a part of It, here 
is the EXCELLENT WINDRUSH MICRO SYSTEMS "C Compiler". This is one of THE C Compilers for the FLEX 
Operating System. It can be used wtth normal Assemblers for most Programming, or with the TSC Relocating 
Assembler/linking Loader for those "fuN blown" System Packages. 

FLEX and Color FLEX — $295.00 
SOUTH EAST MEDIA 5900 Cassandra Smiih Rd.. Hixson. TN 37343 (615) 842-4601 
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CoCo SLEUTB(tm) 
AT LASTII A FULL-BLOW n5AS5EHBLER FOR TBE COLOR COMPuTTO 

Computer Systems Consultants SDPER SLEUTH is a "Time Tested", reliable, PROVEN 
Disassembler that has gained acceptance through out the FLEX Comiunity as an extremely 
POWERFUL, INTERACTIVE, Software Tool. NOW , this powerful Disassembler has been 
converted to run on a Standard 32K Color Computer or TDP-100 System and a Disk System. 
The CoCo SLBUTB(tm) Software Package consists of 3 Programs; SLElflfl (the Disassembler), 
CBOftM (used to globally Change labels to a meaningful Name}, and XREF (a Cross Reference 
Generator for Source Code Files). CoCo SLEUTH will Disassemble Disk Files of 6800, 6801, 
6802, 6803 (the "Baby CoCo"), 6805, 6808, 6809, and 6502 (Apple, Atari, Commodore, etc.) 
Object Code if you can get it on a Color Computer Disk. (See Aug. *83 '68' Micro Journal 
■Color Users Notes" Column for a full Review.) 

Color Computer Disk - Object Code Only $49.00 

Co^uter SystoB9 Center 

AVAILABLE NOW! I 
DYNACALC(tin) — THE Electronic Spread Sheet for the 6809 Computer Systems. An extremely 
POWERFUL Business Tool, this Program will find in an unlimited number of "non-business" 
applications, also (for example, I have just finished setting up a Full Junior College 
Electronics Curriculum using DYNACALC) . Advanced features like Table lookup" make 
Income Tax work easy; Column or Row Sorting for numerous applications; etc. Completely 
■Memory Resident", Machine Language, this Program is PAST . Utilizes STANDARD FLEX Text 
Files for Data, allowing the use of these Files with BASIC, Word Processors, Pascal, •C, 
etc. 

FLEX and Color FLEX (Both FHL and Data-Comp) $200.00 

UniFLEX $395.00 

AVAILABLE NOW11 
DYNAMITE -f(taa) — A "easy to use" FLEX Based 6809 Disassembler which will also disassemble 
6800 Binary Files. Allows the development of a "Control File" of various Program 
"Boundaries" during successive disassemblies; produces Source Code that will assemble 
back to the original Binary Code; provides for "Label Files" which automatically replaces 
a Hex location with a Label Name; etc. label Files provided for Mini-FLEX, FLEX2, FLEX9, 
Color Computer (for use with Color FLEX Systems), etc. 

FLEX and Color FLEX $100.00 
UniFLEX $300.00 

SPECIAL! 1 SPECIAL!! SPECIAL!!! Only TWO (2) Left at THIS PRICE! 

Star-flits excellent SPELL II PH Dictionary and WRITE *N SPELL Word "Cooker Upper" (these 
words are NOT in the SPELL *N FIX Dictionary) IK ONE PACKAGE; 

BOTH for ONLY $150.00 

(for FLEX and Color FLEX Systems) 

When these are gone; the price goes QPll WAY UPII ORDER NOW!! 

Also, call for "More Info* on both the FLEX Based and Color Computer Based Star-Kits 

Products; including the BUMBUG Monitor, Check "N Tax Program, REMOTERM Color Computer 

External Terminal Program, etc. 

SOUTHEAST MEDIA also carrys a COMPLETE IMVEMTCKY of both 
T5C FLEX Based Software and (XMPUTB* SYSTO6 0OQJLTONT5, INC. Software Products. 



SOUTH EAST MEDIA 5900 Cassandra Smith Rd., Hinson. TN 37343 (615) 842-4601 
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FOR ORDERING CALL TOLL FREE 1-800-338-6800 

SOUTH EAST MEDIA 

5900 Cassandra Smith Rd., Hixson, TN 37343 
(615) 842-4601 

FLEX ™ OS-9™ Color Computer 



Software 



Lucidata 

AVAILABLE NOW!!! 
PASCAL Language and P-Code Compiler, Version 3. Designed especially for Micro Computer Systems; Run-time 
System checks available resources for each task, allowing operation on even minimal computer systems. Based on 
the proposed ISO Standard. Allows linkage to Assembler Code for maximum flexibility. 



FLEX and Color FLEX 5" 
FLEX 6" 



$190 00 
$205.00 



PASCAL UTILITIES — Require LUCIDATA Pascal Ver. 3. XREF — will produce a Cross Reference Listing of any 
text; aimed specificity towards Pascal Source. INCLUDE — allows the inclusion of other Files in a Source Text; has 
unlimited nesting capabilities. Also allows Binaiy File inclusions. PROFILER — produces an Indented. Numbered. 
"Structogram" of a Pascal Source Text Fi le. Allows viewing the overall structure of large programs, and provides clues 
as to the integrity of the program. Supplied as Source Code; requires compilation. 

FLEX and Color FLEX — Each program $25.00 

COPYCAT — Allows reading TSC Mini-FLEX, SSB DOS68, and Digital Research CP M Disks while operating under 
FLEX 1.0, FLEX 2.0, or FLEX 9 with 6800 or 6809 Systems. COPYCAT will not perform Miracles, but. between the 
program and the manual, you stand a good chance of accomplishing a transfer. Includes Utilities to List Directories. 
Copy Files, and convert Text Files when required. Also includes a Utility for investigating Physical Compatibility 
problems. Programs supplied in Modular Source Code to make it easier to solve unusual problems. 



FLEX and Color FLEX 5" 
FLEX 8" 



$50 00 
$65 00 



Westchester Applied Business Systems 

AVAILABLE NOW!!! 
XDMS Data Management System. Possibly one of the most powerful DMS's available. This machine language 
program is small enought to operate on a single sided 5" disk, yet provides the speed of M.L. and power limited only by 
the user's imagination. Supports Sequential, Hierarchical, and Random Access File Structures, and has Virtual 
Memory capabilities for those Giant Data Bases. Easy-to-use English Language Command Structure. 

****** 

FLEX and Color FLEX $179 95 



■■■ -'■ ■ ■'-*: ■ 



For the "Strictly Color Computer"Users 
AVAILABLE NOW!!! 
Hoyt Sterns Electronics- 
intrigued by Forth ???? Here is a Forth package tailored to the color computer) This package is supplied on Tape, with 
instructions for transferring it to disk if you wish. Written primarily in machine language, it's speed is unparalelled. A full 
Semigraphic-8 Editor Is provided, along with "goodies" like Graphics and Sound Commands, Printer Commands, 
Auto-Repeat and Control Keys, etc. If you are interested in Learning Forth, a Trace Feature is provided which is 
invaluable. If you are a FORTH Pro. this package provides CPU carry Flag accessibility. Fast Task Multiplexing; Clean 
Interrupt Handling, etc. (Or; you won't "out grow" the Basic capabilities of the implementation). Combine this package 
with Leo Brodie's EXCELLENT Book 'Starting FORTH", and you will be a FORTH Expert before you know it (and 
have a lot of fun doing it'). 

$56.95 

Introl 

AVAILABLE NOW!!! 

6809 "C" Compiler; generates extremely efficient ooject code. Output "benchmarks" close to 1 0MHz 68000 in 8 Bit 
Operations; 1 .5 times faster than a 4 MHz 2B0 when using a 2MHz 6809 System (Re. p 43. '68' Micro Journal, May 
83). 

FLEX, Color FLEX. OS-9 $375.00 UNIFLEX $425,00 

For Ordering Call T OLL F REE 1-800-338-6800 one Year Maintenance $10000 

VKA 

"™ SOUTH EAST MEDIA 

-FLEX is a Irademark ol Technical Systems Consuls 5900 CaSSandra /R S i T! , L^n H , iXS ° n ' ™ 37343 

"OS9 is a trademark ol Micraware ' D 13 ' M/ " wu ' 
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OS/9™, FLEX™, COLOR FLEX™, COCO™ DOS, UNIFLEX ™ Software 

SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX S101-OS/9 

This proa/am mnui 6600 12 3 5 6 9 SS02 programs enaokng ihe use. ks analyse moOHf and disassamola Mm late*) 0O»C< code, rwm DUlDul 10 lem\«v*. printer and 

disk, and crossretarenea and :eDei oafioon c*pat*iies Otjed-Oray Vanxm k* Color FLEX MO, COCO DOS Us 

Z-80/8080/5 SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX S101-OS/9 

TNS versvn ol SUPER SLEUTH (nwwn J 80 8080 5 orj»ect coda on Itw 6800 1 9 

CROSS-ASSEMBLERS each $50 3/S100-FLEX each S60 5/S120-UNIFLEX each $55 3/S110-OS/9 

Tfw*e programs and mUiO» eaatta th» u*er to ptocvas 6*300 1 ESO&, 6502: 2 60, 6080 5 programs tn ong»nd format Tha TSC maoo pw^Oe, rs required k* FLEX UNIFLEX 

and We OSM eesevocwr ta regumsd (or OS 9 

6805 and 6502 DEBUGGING SIMULATORS each S75-FLEX S80-UNIFLEX S100-OS/9 

These programs enable the user id njefadrvely a aV*e. modtV and decug [ n)6805 and 6502 ooject code 

6502-TO-6809 XLATOR SYSTEM S75-FLEX S80-UNIFLEX S85-OS/9 

Tr* program enet*e* the user to translate 650? assembler eode «to 6609 a semftte* code noting me»acl convenor** 

6800-6809 & 6809 PIC XLATORS both S50-FLEX S60-UNIFLEX S75-OS/9 

fneie programs eneMe *Nj user to translate 6600 l a&senotar program* io 6809 rfwwmo-*cs and m convert 6009 prog'*™** id posiMy)-indepe«<aeni code and data. uS*«g PC S. 

U X and y at base regular* 

UNIFLEX SIMULATOR FOR FLEX S100-FLEX S110-UNIFLEX 

Thrs program enables we use* lo dtt>,g UNiFLEx assembler programs uimg trie TSC CEBUG and 01 er laoMiex ot FLEX 



OS/9 SIMULATOR FOR FLEX S101-FLEX 

Thri program enemas me usei <o flaoug OS 9 assanuner programs uswg me TSC OEBUG and other ladiics o> FLEX 

FULL SCREEN FORMS DISPLAY (6809 X-BASIC) S50-FLEX S75-UNIFLEX 

These programs enable the user lo de*me and generate taEAe-driven run-screen daptay and data-entry programs 

FULL SCREEN MAILING LIST (6809 X-BASIC) S100-FLEX S110-UNIFLEX 

These programs enable the user to define and ma»nlajn m*Uip 'isi or*nted data &*s*i 

FULL SCREEN INVENTORY/MRP (6809 X-BASIC) StOO-FLEX $150 UNIFLEX 

Trese programs enabie the user 10 det,ne and maintain inventories and include ruera/chtaj materials reoufement ptawung 

TABULA RASA SPREADSHEET (6809 X-BASIC) S100-FLEX S200-UNIFLEX 

These program* enable ine user k> ga araie and maintain tabular eonvuiaton scfcemas. crowding a simple user interface and ftoprnsiieaied repari-genefa ion similar lo 

DESKTOP PLAN" VISCOSP 

TSC BASIC/XPC UTILITY PROGRAMS all S25-FLEX S50-UNIFLEX 

Trw9e programs erxade the user to reseouenae or c*o reference any Base program and generate XPC Base son programs 



Programs «n source on d>$* — specify sue s*des density type computer o s 

ftrtatfed printed manuals provided with a* products 

For VISA and MASTER CARD give account. *ip dale pnone US lunds only - add S% rTQ% foreigni lor srupping 

Open Purchase Orders for D and B rated clients onry Can or *me tor catalog and denier information 

FLEX - TecrWicaJ System* Conmjhmnt* OS'S " Micro*ara COCO ' Taj nhy 



Computer Systems Consultants, Inc. 

1454 Latta Lane. Conyers, GA 30207 

Telephone Number 404-463-1717/4570 



6809 + 0S-9* + S-100 

WHAT A COMBINATION! 



ADS Is pleased to announce 
support for Mlcroware's OS-9 on 
the ADS 6809 S.B.C. 

Used in Conjunction with our 
Ortafloppy™ disk controller card, 
you now have complete 
6809/OS-9 capabilities for the 
S-100 bus. Further, the ADS 
Octa floppy™ gives you up 
to eight drives, 5'A" or 8", 




single or double sided, single 
or double density. Expand to the 
power of the S-100 bus. (The bus 
that handles 16 bit CPU's tool) 
Call or write today for more 
information. 



ada 



Ackerman Digital Systems, Inc. 

110 iM. York, Suite 208 . Elmhurst. IL 60126 

|3I2) 530-8992 OS-9* Trademark of Miaov/uare Systems Corp. 



See us at 

Miooware OS9 Seminarl 
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«w RLFORD'S GOOD NEWS **« 

S PRE-IIWENT0R9 CLEF1RRNCE SALE! ! S 

Hits Inventory time around here. To make things easier on ourselves, we want to sell aa ouch or Jm\ 

our current, Inventory as we can. So until stock Is depleted, we are offering some FANTASTIC LJ 

SEALS on selected lteas. Remember, these prices are ONLY good until our current stock Is gone, ^| 

so call or write to place your order todayl | | 

YS-1 SPEECH SYNTHESIZER S120 

This Is the moat popular unlimited speech synthesizer available for the SS-50 I/O bus! All units are 
completely assembled nd tested, LESS the SC-01A synthesizer I.C. If you buy this unit wlille on sale, 
we will include a copy of our SC-1 text translator program at no additional charge. Tills gives you a 
$170 value. You save »50H Be sure to specify 6800 FLEX . 6809 FLEX , OS-9 . DOS68 or DOS69 operating 
system and diak size when ordering. 

SP-1 SPEECH SYNTHESIZER S1 10 

Our popular unlimited speech synthesizer for the Radio Shack Color Computer Is also available on this 
sale, All units are completely assembled and tested, LESS the SC-OtA synthesizer I.C, Buy your SP-1 on 
this sale and we will INCLUDE our SC-1 /COLOR translator program which lets your CoCo apeak English 
using nothing more than PRINT statements! Also, we will throw In our COLOR-TREK* program. This is our 
COLOR-TREK program adapted for the SP-1. English messages are continually spoken during game play) The 
action Is non-stop. This makes a 1170* value. You save 50*1 Software Is available on CASSETTE ONLY. 

SC-01R SYNTHESIZER IC'S S 55 

These chips are the ones used in our synthesizer boards, and are prime, new parts directly from 
Votrax. Ve have a limited number of this most popular speech synthesizer I.C. In stock for this sale. 
Suggested retail price is »85. Discount houses are selling them for JT0. You save 115 on the discount 
house price. We include copies of the Votrax spec sheets with these parts. 

SCREDITOR-III S150 

All of our customers who have used both of the other major word processing packages available for 6811 
systems tell us that SCREDIT0R III is the best program that they have ever seen (in truth. ONE 
customer liked one of the others better, but you can't please EVER10NE1). As of July 15th, SCREDITOR 
III will cost 1175. If you have been considering a word processor, or Just need a better editor then 
whet you are using now, this Is the time to buy SCREDITOR II II For more informstion about this 
fantastic program wtiich Includes over 150 pages of documentation (and another 240 pages coming soon I > , 
see our ads In the past several Issues of Micro-Journal. Be sure to speolfy 6800 FLEX , 6809 FLEX , 
06-9 . DOS68 or DOS69 operating systems and disk slza when ordering. 

ORDERING INFORMATION... 

All sales are FINAL. Ho returna or refunds, NO open account orders and NO DEALER DISCOUNTS on VS-1, 
SP-1 or SC.01A purchases for the duration of this sale. Normal dealer discounts and open account terms 
will apply to SCREDITOR III purchases. 

All overseas orders MUST Include 110 for shipping. All North American orders under 1100 MUST Include 
»5 for shipping. All. checks MUST be drawn in U.S. dollars on accounts In U.S. bsnks. No foreign banks 
or currencies will be accepted under AMY conditions. All Virginia orders MUST Include HI state sales 
tax. COO orders In the U.S. ONLY, and must be shipped by UPS. All overseas orders shipped by AIR 
PARCEL POST, we gladly accept VISA and MASTERCARD ordera. 

Please allow two to three weeks for order processing, Orders paid by check mey take longer. Stocks are 
limited. Any orders received after stocks are exausted will be returned mproceasad, 

RLF0RD RND RSS0C IRTES 

P0 BOX 6683 

RICHMOND VH 23230 

PH B0H-320-6722 

FLEX Is a trademark of Technical Systems Consultants, 06-9 is a trademark of Hlcroware Systems 
Corporation. 

Tlie Lord Is our primary associate. Too often with the pressures of business today, time Is not taken 
to acknowledge His presence , and too often we fall, due to our human weaknesses, to show His Influence 
in our lives. We thank each of our customers for their patience and prayers for us wlien we do not 
reflect Christ In our business activities. 
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we raised the price of Quality. 

we tower the price of Admission. 

Our HUMBUG" is unquestionably the best 
rnoni tor around, but not everyone wants to pay 
the $75 it takes to get the very best. So 
for those of you who will settle FOR SECOND 
SEST (and still be head and shoulders above 
anyone else's *BUG>, wa introduce 

MICROBUG- 

MICROBUG" is the guts of HUMBUG" crannied into 
Just one tiny little ROM. It will work with 
anyone's CPU board and give you features the 
others only dream about. It cost just $30, 
and includes 8 hefty manual with the source 
listing. Come Join the club. MICROBUG" isn't 
as good as HUMBUG", but It's better than 
anything else. And that's no Buncombe. 



Star-Kits 

P.O. BOX 209 
Mt. Kisco, NY 10549 



'UNEQUAL in the 6809 ARIMA* 

AM- 100™ ADVANCED WINCHESTER 
Subsystems for FLEJT and OS-IT 

COMPLETI"AM-100 starting as low as $1899.- 

• tntlll!Q«»l •leroproctitor batw cosUollrr • «itir>i>ii frrtr diatnmlict i 
itJntlird 5»5I inttrtjci • hott tnttrljct itturti tHicimt dm trmtltr ?t< 
h»/fla*rt iwlninwd ftandthatlnq • po^rful wflaaJt drivtri * coiptftt 
(Iwsyrfiirtlmlir migration, logical di>mi» ef UKhHttr ^ t< 4 lofieil 
dnvH i nick I ra» imlalJ it ten: no ao'ilua'.ion rtwirtd to inn birtmtrt 

# Mltmrr « 6EI DID tf MMITItf DISC EMMS HOnDtt SU» FLOPft VtMIIIINS • 



'VWCDUHL BJ»LIT^ » UWEOUAL PRICtl • U*COUAL HUrPOITT 

TO OUR UKftO and OIALAAO * c*ll «HD FIND OUT 



complete" subsystems - 



COMPLETE 
lr>L»r ' U4 



SUB FIXED— STO. S" - S1899- — 

TOMS FIXED— STO S" - 1X111.- 

1MB FIXED— MINIS'- S2J15- — 

SMS REMOVABLE- MINI »" - SJ3SS. — 

■UDBfSTBH - lrlb«l«i • C*ntr*lLar • *am*r 
• (nclBi.rs • AIJ CAkl*i ♦ Haal 

I * Itllpirl Drl.aft MO MIB0CM Car***. Ill 



options 



SS-SO HOST INTERFACE ,«eL SOFT WARE ORIVERS S12S-- 

SET o» WINCHESTER SOFTWARE UTILITIES Soft- 

HOW TO WINCHEST6RIZE — A COMPLfT E MANUAL St*.- 

■ hiapinq* handling J.OOt LTS.Ctn«<J> )■ 4.001 0»— — *■ ) 



TERMS: -VISA- MONEY ORDER ' 



interfacing technologies corp. 
F.D.BOI 57B Snomlw (514)737-8787 

49?0 Bourret ftvt. rlontrtai BurbtCi K3I JT7 

Iroana'-iii l. a.*, laat *■■■■• r< a LoaaalM im a«r#. 9. f««*ml«»| 



ACCOUNTS 
PAYABLE 

Tohaa »** *4J0flOC*» 0>*1 ©* 
focn^o «DU< nrro itvt pOVOfi** 
w»ln SptcoJIv E*«C''C n iC* 

OCCOun'} POVODIV pQCtaQe 
luOporlt rn«i« Ou i Handing 

*eat\*tt 

' Entry CkfOtOi It C'*0^> f>t>*9 

? Mrjnd e"»Ci> ******* cV«cHv 

Or C*7*ipjfar ptmfaBO craac** **m 
itU» oriq cnadr- wdg«» 
1 PnxMn o^ig or tjccotfiit 
Qnd P'Opar ^vnvioi iftdgv 
4>fributiOf> or oil aftrVtt*! 

4 ,IOD CO»1-*<a CuSlEVTfV CrdW 
numb«r ifocmng ond buy*' 
•demihccafion »•> promwd 

5 vendor i may t*> cErStfo o» 



& Comotai* Oudrt TtOJi* Ci* 

QTCMOP3 

iMCiNc du* daf*i culler)** 
OrOLat* Op*n v clOwd tffjfru) 94 
ri *rth«r yOuCnV dtftCH T> •TOO' 
»U»TVTiar> formatt 



$299 



OS9 Application Software 

Specialty Electronics, Inc. 



GENERAL LEDGER 

with 

CASH JOURNAL 

ir« gcwoj i«ao** t*,tr*e C eotet ot 
m* SpeOafSr E »»c«af>c 1 a«xx^J 
•no. Svitem w.tti tTM} oooava you 

COrt 

1 *»o*c« w»i» moan orw3 

(taivnanf!. to vo/<ou> 



2 oe'"ie occaum nomn 

i formal ipocaf ««OOr>V 0"d 

4 K»r by nond Coir) (CXaVrV Or 
OV UI-Tg rfl© Jr*B«^t.v«» QCCOUTrlj 
f«CW*ofcaj OGVC-Tm and pcrpafi 

6 f>oiv«MacNKiFaurvno*'*otoii 

a ♦ntK/toaro^ on ea»v toiooor 

7 Ul« ro* mu'ti COfnDany 
occcLtrvl r<g -it*xjLJ moaihco 

Gene«ol i©c3g^ Kxxie 



$399 



ACCOUNTS 
RECEIVABLE 

KMv*mo «>m o "ftjrbrn^n of nm» 
■Ow*i|rnent iiwng m«s« t^oii^e* 

1 PffOVar *%oc'^0 0«0<i tm<J 
POO* 'VMjFWb tu* OTV) OOrlCI 



? PiaQiaii.wo biihrid and 
aaynvriit 

3 Agi'vaofWoaJiOKii^JtW 



rishng irtdtL.tduo' tmx.m anO 

CUHttJV 

6 >0la< .nie«acliQn w.in ir>« 
aanaiol toCQPt M tpv rcn sfxtv^O 
ona 1'owei fr<ov>Mrt oamtn/vd 
i*tx>cf^v orvj pawed 10 vorxxd 

OCCOUTTtl 

Accoi^ts Receivable 
I -code 



$299 



INVENTORY 



Ihtt $P0c-OiT> El«C:tfOr>*Cl 
inltifOCT.ye Accounting Sv»1»m 
In-tfrvtory ConbOl ^cio00 (JCNOe* 
tTKj (cxKi IV CO^Or&fb ar*t> of O 
IDigv OnO gc' v€ invBnlO'y 

cov-ovng 

1 PoDOrtitai outv4,*« f> or>nono 
auomiiet on craer ac**«*Y ooo 

*^cny OthaR* CO r V\^C7«V 

<? Co^oc*» >r»rn ancftXun 

CoieQci v Q'0<vP) iuPPl.ef 
*\fOT>o»iOn oroB> ocde* t«od« 
OL.ant'iie» ere 
3 Sirno«e .f>oui and >WCVK>\ 
^ito» otoceouttrt 

ir-vvenroiy Conrroi l-code 



$299 



Complete Documentation S19 95 

■ OS9 and Basic 09 are Itademorks of Mictowate, Inc ond Motorola Corp. 



P O Box 541 
2110 W Willow 



SfelaHf EhchMlu 



^r 



PAYROLL 

1ria> Sp*Cto*Y (Wcrrotuci smw^tf- 
♦wt> tVcounlmg Sntam ivov«>«« 

wtrttng povchvett in tf-ofurvi wv 

ClfdW 

1 ***** bMWflUy Mmknonmty 
ami rrtonrnty pavovtyKit) 

2 HOurfV WtOrv VOCONOA. rio»> 

oov comraistKMk (HVAirM ona 
como«niato«v pevcal*gofi*t nd 

ItJM 

3 Ptducti federal ona unm pay. 

"''I"'!"'! "Unrarnrc Oddrtlorigl *OI 

or IjHC <j< d«duc<ioni 

4 Ov0^ *«• l* W>u a.Ta*»d 

) ri-t* tfvfH **U04 CPS-X k 
__. .I I arid >n< arriQt hi |la>ry 

P'inli W 3 Iopitli FOOfLral ana 
I'tt'r lOa 'rpaj-nri jfi h-ur^ QCQfl 

' K**p« mi vrnoiorH nutcHv 

t lOa rablfla olto« uiai 
modACONOn 

Payroll l-code 



$425 



(405) 233 1632 
EniO. OK 73701 



J 
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TEN MOST-ASKED QUESTIONS 

a»°ut DYNACALC" 

THE ELECTRONIC SPREAD-SHEET FOR 6809 COMPUTERS 



1. What Is an electronic spread-sheet, anyway? 
Business people use spread-sheets to organize 
columns and rows of figures, dynacalc simulates 
the operation of a spread-sheet without the mess 
of paper and pencil. Of course, corrections and 
changes are a snap. Changing any entered value 
causes the whole spread-sheet to be re-calculated 
based on the new constants. This means that you 
can play, what If?' to your hearts content. 

2. Is DYNACALC Just for accountants, then? 

Not at all. dynacalc can be used for Just about any 
type of Job. Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love dynacalc s slxteen-dlglt 
math and built-in scientific functions. You can build 
worksheets as large as 256 columns or 256 rows. 
There's even a built-in sort command, so you can 
use dynacalc to manage small data bases — up to 
256 records. 

3. what win dynacalc do for me? 

That's a good question. Basically the answer Is that 
dynacalc will let your computer do Just about 
anything you can Imagine. Ask your friends who 
have vlslCalc™, or a similar program, Just how 
useful an electronic spread-sheet program can be 
for all types of household, business, engineering, 
and scientific applications. Typical uses Include 
financial planning and budgeting, sales records, 
bills of material, depreciation schedules, student 
grade records, job costing. Income tax preparation, 
checkbook balancing, parts inventories, and payroll. 
But there Is no limit to what YOU can do with 
DYNACALC. 

0. Do i have to learn computer programming? 
NOl dynacalc is designed to be used by non- 
programmers, but even a Ph.D. in computer 
Science can understand It. Even experienced 
programmers can get Jobs done many times 
faster with dynacalc, compared to conventional 
programming. Built-in help messages are provided 
for quick reference to operating Instructions. 

5. Do i have to modify my system to use dynacalc? 
Nope, dynacalc uses any standard 6809 config- 
uration, so you dont have to spend money on 
another CPU board or waste time learning another 
operating system. 

Order your DTNACALC today! 



Foreign Dealers: 

Australia & Southeast Asia: order from Paris Radio Elec- 
tronics, 161 Bunnerong Road <PO Box 380i Kingsford, 
2032 NSW Australia. Telephone: 02-344-9111 

united Kingdom: order from Compusense. Ltd., PO 
Box 169, London N13 4HT Telephone: 01-882-0681. 

Scandinavia: order from Swedish Electronics hk ab. 
Murargatan 23-25, uppsala S-7S4 37 Sweden. Tele- 
phone: 18-25-30-00. 



6. Will dynacalc read my existing data flies? 
you bet! dynacalc has a beautifully simple 
method of reading and writing data files, so you 
can communicate both ways with other programs 
on your system, such as the Text Editor, Text 
Processor, sort /Merge, stylograph™ word 
processor, rms™ data base system, or other 
programs written In basic, C, pascal, Fortran, and 
so on. 

7. how fast is dynacalc? 

very. Except for a few seldom-used commands, 
DYNACALC is memory-resident, so there is little disk 
I/O to slow things down. The whole data array 
(worksheet! is In memory, so access to any point is 
Instantaneous, dynacalc is 100% 6809 machine 
code for blistering speed. 

8. is there a version of dynacalc for my system? 
Probably, You need a 6809 computer (32k 
minimum) with FLEX™, UniFLEX . or OS-9™ 
operating system, you also need a decent crt 
terminal, one with at least 80 characters per line, 
and direct cursor addressing. If your terminal isn't 
smart enough for dynacalc. you probably need a 
new one anyway. The UniFLEX and 05-9 versions of 
dynacalc allow you to mix different brands of 
terminal on the same system. There s also a special 
version of dynacalc for Color computers equipped 
with flex (Frank Hogg or Data-Comp versions). 

9. how much does dynacalc cost? 

The flex versions are Just S200 per copy; UniFLEX 
version S39S; 05-9 version (works with LEVEL ONE or 
level TWO) S2S0. Orders outside North America add 
S7 per copy for postage, we encourage dealers to 
handle dynacalc, since its a product that sells 
Instantly upon demonstration. Call or write on your 
company letterhead for more information. 

10. Where do I order DYNACALC? 

See your local dynacalc dealer, or order directly 
from CSC at the address below, we accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday, call us at 314-576-5020. Your visa or 
MasterCard Is welcome. Please specify diskette size 
for flex or os-9 versions. Software serial number Is 
required for the uniFLEX version. 



Computer Systems Center 

13461 Olive Blvd. 

Chesterfield, mo 63017 

1314) S76-S020 



% 



UniFLEX software prices Include maintenance for 

the first year. 

DYNACALC is a trademark of 

Computer SYstems Center 

Vlsicalc Is a trademark or vlslCorp 

STYLOGRAPH Is a trademark of Creat Plains computer Co. 

RMS Is a trademark of Washington Computer services 

FLEX and UniFLEX are trademarks of TSC. 

os-9 Is a trademark of Microware ana Motorola. 
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our EPROM PROGRAMMER with Che field. 
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if The only ALL 6800 Computer Magazine. 
it More 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Averages 

6600 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.6 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $8.53 

(Based on advertised 1-year subscription price) 

68 cost per month S2.04 

Thai's Righl ' Much. Much More 

lor About 

1/3 the Cost' 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge [J — VISA \J 

Card 3r . _ Exp. Date 

For Q 1-Year \J 2 Years Q 3 Years 
Enclosed: $ . 

Namw 



Street. 
City 



State- 



Zip, 



My Computer Is:. 



M Micro Journal 

»00 Casaandra Smith Rd. 

MUaon, TH 37343 



SUBSCRIPTION RATES 

USA 
1 Year 124. SO, 2 Year 142.50, 3 Year 164.50 

•FOREIGN SURFACE Add 112.00 per Year to USA Price 

•FOREIGN AIRMAIL Add 136.00 per Year to USA Price 

••CANADA i MEXICO Add 15.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank!!! 
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OmegaSoft Industrial Strength Pascal 



OMEQASOFT PASCAL 


FEATURES 


HOST SYSTEM 


If you're looking for a language to 
write realtime process control soft- 
ware, look no further. With the rising 
cost of labor, it is becoming more criti- 
cal that a high level language be used. 
Find out why over 500 companies have 
switched to OmegaSoft Pascal for 


The compiler generates assembly 
language for assembly and linking to 
run on the target system. Since a true 
relocating assembler and linking load- 
er is used, only those runtime modules 
required are automatically linked in, 
providing a much smaller object 
module than other compilers. 

Large Pascal programs can be split 
up into conveniently sized modules to 
speed the development process. Pro- 
cedures, functions, and variables can 
be referenced between Pascal modul- 
es and assembly language modules by 
using Pascal directives. 

Full source code Is Included for the 
runtime library, the debugger, and 
other support utilities. 


The host system must be 6809 bas- 
ed and have at least 48K of ram (S6K 
recommended) and run one of the fol- 
lowing operations systems: MOOS, 
XDOS, OS-9, or FLEX. Priced from 
$425. 68000 host coming in 4th Qtr. 
1983. 


their demanding applications. 


SUPPORT PRODUCTS 


WHY PASCAL? 


The OmegaSoft Relocatable As- 


Pascal was designed to teach stu- 
dents how to write structured pro- 
grams that are easy to read and main- 
tain. In the past decade it has also 
proved to provide the same advant- 
ages in industrial applications. 


sembler and Linking Loader is de- 
signed to support the Pascal Compiler 
Package and can also be used for gen- 
eral assembly language program de- 
velopment. Priced from $125. 

OmegaSoft's Screen Editor sup- 


EXTENSIONS 


ports smart terminals and comes com- 
plete with the Pascal source. Priced 
from $90. 


OmegaSoft has taken the Pascal 


framework and expanded the basic 


ISO COMPATIBILITY 


Faster floating point execution can 
be obtained by use of the Arithmetic 
Processor Unit option which uses the 
AMD9511 APU chip. Priced from $90. 

For complex real-time applications, 
the Multi-tasking Kernel provides task 
scheduling, intertask communica- 
tions, and resource interlocking. The 
Kernel is a runtime library that is ac- 
cessible as Pascal functions and pro- 
cedures (with full source included). 
Priced from $175. 


data types, operators, functions, and 
memory allocation to fit the needs of 
real-time systems. These additions fit 
in the same structure as Pascal and 
enhance its usefulness without Impair- 
ing the excellent readability, ease of 
maintenance, and structured design. 

The byte data type allows you to di- 
rectly address bytes In memory or I/O 
devices. The common arithmetic 
operations can be used for bytes along 
with shift left, shift right, "and", "or", 
"eor", and complement operators. 


OmegaSoft Pascal has been tested 
using the pascal Validation Suite. The 
Suite Is a collection of over 400 Pascal 
programs designed to test the quality 
of Pascal Compilers and their runtime 
systems for compliance with the ISO 
(International Standards Organization) 
Pascal standard. OmegaSoft is the on- 
ly supplier of 6809 native Pascal com- 
pilers that publishes this report in its 
instruction manual. 


DEBUGGER 


Dealer and OEM inquiries Invited. 
OmegaSoft products are also available 
from distributors in Australia and 
Western Europe, call or write for more 
Information. 


These operators are also available for 
integer and hex (2 byte unsigned) num 
bars. 

Longlntegers are four byte signed 
numbers useful for extended range 
arithmetic commonly needed for ma- 
chine control. Functions have been ad' 


The compiler package includes an 
interactive, symbolic debugger. The 
debugger allows setting of break- 
points, displaying and changing vari- 
ables, and tracing statements. The de- 
bugger allows very fast turnaround for 
programs to be run on the host syst n. 


ded to allow conversion between the 


TARGET SYSTEMS 


OmegaSoft 


various data types. Dynamic length 
strings allow complex text manipula- 
tion and allow effective Interactive I/O. 

Variables can be placed either on 
the data stack (default), at an absolute 
address in memory (for I/O), in base 
page, relative to the program counter 
(for constant tables), or defined In an- 
other module. 


The target system may be any 6809 
system. No specific I/O devices are re< 
quired. The output code Is re-entrant 
and ronvable, perfect for single-board 
systems up to large development sys- 
tems. There are no charges for use of 
the output of the compiler or the object 
of the runtime library in your products. 
68000 target coming in 3rd Qtr. 1983. 


P.O. Box 842 

Camarillo, CA 93010 

(805) 987-6426 

TM; MOOS and XOOS are Motorola 
trademarks. FLEX is a trademark of TSC. 
OS-9 Is a trademark of Microware. 
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THE 6809 "UNIBOARD"™ 
SINGLE BOARD COMPUTER KIT 

PERFECT FOR COLLEGES, OEMS, INDUSTRIAL 
AND SCIENTIFIC USES! 

64K RAM! DOUBLE DENSITY 
FLOPPY DISK CONTROLLER! 



#€te, 



BLANK PC BOARD 



$ 99 



95 



WITH PALS, AND 
TWO EPROMS. 

FOR 5-1/4 OR 6 INCH 

SOURCE DISKETTE 

ADD $10. 




*399 



00 



COMPLETE KIT! 
FULLY SOCKETED. 



ALL OPTIONS ARE 
STANDARD. NO 
EXTRAS TO BUY! 
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THE COMPACTA UNIBOARD": Through special arrangement with COMPACTA INC., we are 
proud to have been selected the exclusive U.S. Mfg. of their new 6809UNIBOARD'"COMPUTER 
KIT. Many software professionals feel that the 6809 features probably the most powerful 
instruction set available today on ANY 8 bit micro. Now, at last, all of that Immense computing 
power is available at a truly unbelievably low price. 



YOUR CHOICE OF POPULAR 
DISK OPERATING SYSTEMS: 

FLEX" from TSC $149 

OS9 '" from Mlcroware $199 

Specify 5-1/4 or 8 inch 



w 



lu 



«l 



FEATURES: 

* 64K RAM using 4116 RAMS. 

* 6809E Motorola CPU. 

* Double Density Floppy Disk Controller 
for either 5-1/4 or 8 Inch drives. Uses WD1793. 

* On board 80 x 24 video for a low cost console. 
Uses 2716 Char. Gen. Programmable Formats. 
Uses 6845 CRT Controller. 

* ASCII keyboard parallel Input Interface. (6522) 

* Serial I/O (6551) for RS232C or 20 MA loop. 

* Centronics compatible parallel printer Interface. 
(6522) 

* Buss expansion Interface with DMA channel. 
(6844) 

* Dual timer for real time clock application. 

* Powerful on board system monitor (2732). 

Features commands such as Go To, Alter, Fill, Move, Display, or Test Memory. Also Read 
and Write Sectors. Boot Normal, Unknown, and General Flex 1 ". 



PC BOARD IS 

DOUBLE SIDED, PLATED THRU 

SOLDER MASKED, 11 x 11-1/2 IN. 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 461S6S • GARLAND, TEXAS 75046 .(214)271-3538 



TERMS: Shipments will be made approximately 3 to 6 weeks alter i 
receive your order VISA. MC. cash accepted Add 54 00 snipping, 
USA AND CANAOA ONLY 
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64K SS-50 STATIC RAM 



$1 7900 

™ ■ w (4SK KIT) 



&* 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT ICs ♦ CAPS - $18.00 
FULL SOCKET SET - $15.00 



ASSEMBLED AND TESTED ADD $50 
FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 



56K 
64K 



$219 
$249 



200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 

YOUR HIGH SPEED APPLICATIONS.) 

Board is configured as 3-16K blocks and 8-2K blocks (w> hin any 64K block) 

for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 

Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 

One Board supports both RAM and EPROM. 

RAM supports 2MHZ operation at no extra charge! 

Board may be partially populated in 16K increments 

16K STATIC RAMS? 



CLOSE OUT SPECIAL 
WE HAVE DROPPED OUR 32K SS-50 STATIC 
RAM BOARD WHICH USED 211 4 LOW POWER 
RAMS. WE WILL SELL THE REMAINING 
STOCK OF BLANK PCB S WITH DATA FOR 
J17.S0 EA. THESE FORMERLY SOLO FOR *S0 



The new 2K x 8, 24 PIN. static RAMs are the next generation of high density, high 
speed, low power. RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major U S manufacturers, 
these ultra low power parts, feature 2716 compatible pin out. Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for virtually nothing. 



Digital Research Computers 

(OF TEXAS) 
P.O.BOX401S6S « GARLAND. TEXAS 75040 » (214)271-3538 



TERMS: Add S? 00 postage We pay balance Order under $15 add 75« 
handling No C D We accept visa and Master Charge Tex Res add 5% 

Tax Foreignorderslexeepl Canada) add 50% P * H OrdersoverSSO.add 
85* (or insurance 
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Print Buffer 



■ Holds over SO average-size pages 

■ On board firmware with many software features 

■ RS 232 C serial or Centronics type parallel versions 
available 

■ MC60O9 on board microprocessor 

■ Plugs directly Into SS-30 and SS-30C computers 
(SWTPc, GIMIX. SSB and others) 

■ Tesled, complete with owner's manual 

VCM 128P-. Parallel Version $459.00 

VCM-12BS: Serial Version S489.00 

Cable Assembly $ 19.95 

(Serial or Parallel) 

Be Sure To Afk About Our 8K Buller/lnlerlaces 

Please add $5.00 for USA orders, $15 00 lor overseas 
shipping/handling. 

MC/VISA 
Dealer Inquiries Welcome 




Scientific Instalments 

204 N Lmk Lane. Aipha 9 
Fort Collins. Colorado 80524 
(303)484 1913 




Eyl \Ml((rM 
tmmw&WB 

TOWtBFUL CtXORGflAPMlCS 
Uses fhe new TMS99 1BA v«J#o Or* 
pity process* High re*o< t«on 256 ■ 
1fl2 pmel dispay w.tti 15 Cok»t 1 6K 
By resot onboard RAM Ooeinol reduce 
u » r memo' 32 graphic images can 
be individually moved ivrlh |imp% X Y 
command* to* smooth animation 
Extern«i v«d»o input auo-wi lubiiib 
NTSC compose video Output 
SOUND EFFECTS AMD MUSK". 

* Three AY3-89IO Ptogrammjbie 

o nd Generators 

* N«a iimuflaneou* toace* 

* Three independent note sources 

* OtMSi d SlereO emptor «r drives IvrO 

a oftin soeaketi 

iintHTifriifi ir capabilities 

« Eight analog moult with r>t leto- 



• Support s four (OV9*rcV& with **»nt*i I 

fon s ilches 
e Eight o.i parallel VO poo 

• Entire unit map* into 256 bYies of 
memory 



IIIC 



if HMINUS DESIGN INC. m coniunc 
tion wilri MtCrowara Syslems Cot path 
Iton. ii p+oud lo announce F BASIC an 
enhancemem ol MrcrDware* 6flOOv 
BASIC Their i»i compiled BASIC ha* 
pje«naaapie4lcw6dD9ui^imihjdc>eHi 
video and tound future* *o* ARCADE 
30 uteri FBAS*C it a irue compare* 
iHai produce* ophmtjed m*ch*n* i*n 
Quag* module* vrtveh «** ROMetae And 
r*Quif*noRun Timepackagw FBAStC 
requires tet,* memory overhead end 
runt hundred* od lime* fatter irujn 
BASIC interpreter* H supports tltrv 
(U'd BASIC mil ruction incAJdAHQ 
String r u nf itoni Oi*k I/O and I atl integer 
arithmetic with muJrpJp-preosfoncap* 
tutity Graph k:* verbs and luncttont fully 
Mippori the Arcade SO 



ARCADE 50 assembled «r>d letled 

Vdeo and Audio connector set 

4 Joystick Connector sei 

2 Rat**) Shack Joysticks 

Cold Mole* connectors 

A- BASIC for 6BO0 

F BASIC tot fcaoy 

FBAStC <w.lh ARCADE SOr 

ARCADE SO ROB 

LAeviDEOl*io*o»oie EXDRomj 

NEVVMV09 6809 Processor Board 

266* D nam«c Memory Board 

256KD n m*c Memorv Board tw/64Kj 

6AK Dynamic Memory Board 



SJ2SOO 
lSOO 

24 00 
1200 

tiooo 
tiooo 

7500 
37500 
37500 
22500 
795 00 
395 00 
296 00 



i lOl vis i Mi 



TERMINUS DESIGN INC 
lb 5CARBROUCH ROAD 
ELLENWOOD, CA 10049 

,,„, (404) 474-4861. 



68 MrQ» JOURNAL PHERAI6 OB DISK 

OlSk /I: FILES0RT, HINICAT, MINIC0PY, MINIFMS, 

••LIFETIME, •5>0£TRY, ••FOOOLIST, ••diet. 
Disk /2: 0ISKE0IT „/ inst. & fixes, PRIME, «PRMCO, 

••SNOOPY, ••FOOTBALL, "^EXPAWN, ••LIFETIME. 
Disk #3: CBUG09, SEC1, SEC2, FIND, TABLE2, INTEXT, 

DISK-EXP, •DISKSAVE. 
Disk #4: MAILING PROGRAM, *FIND0AT, •CHANGE, 

•TES1DISK. 
OlSk #5: "DISKFIX I, "DISKFIX 2, "LETTER, 

••L0VESIGN, ••BLACKJAK, ••BOWLING. 
Disk #6: ••PURCHASE ORDER, INDEX (Disk file indx). 
Disk #7: Linking Loader & RLOAD, Harkness 
Olsk IB: CRTSET, Lanpher (May »82> 
Disk /9: OATECOPY, 0ISKFIX9 (Aug '82) 

NOTE: All are as published or received by 68 
Micro Journal, soma have fixes and patches. 

This Is a reader service only! No Warranty Is 
offer-*] or Infilled, they are as received and are 
for reader convenience ONLY. Also 6800 and 6809 
programs are mixed, as each Is fairly simple 
(niostly) to convert to the other. 

PRICE: 8" Disk $19.95 - 5" Olsk 117.95 

68 MICRO JOURNAL 

P0B 794 
Hlxson, TN J7J4J 
615-842-4600 



• Indicates 6800, •• Indicates 
TSC - 6809 no indicator. 



MASTER CARD - VISA accepted - 
sufficient postage surface or air! 



BASIC SWTPC or 
Foreign add 



56 



68" Micro Journal 



SS- 50 SOFTWARE 



FROM THE WORLD'S LARGEST SUPPLIER OF SOFTWARE 
FOR FLEX AND OS-9!!! 



A/BASIC COMPILER - generates pure, fast efficient 6809 
machine code from easy to write BASIC source programs. 
For 6809 OS-9 or FLEX - $150.00 

DYNASTAR - Screen Editor - A powerful menu-driven 
screen editor equally suited to the tasks of program 
preparation and document processing. For 6B09 OS-9 or 
FLEX - $149.95 

DYNAFORM - Text Formatter - Provides all the standard 
features such as pagination, headers and footers with page 
numbers, single space, double space, bold face, double 
strike and more. Purchase with DYNASTAR for complete 
word processing system. For 6809 OS-9 or FLEX - 
$149.95 

DYNASOFT PASCAL - A fast Integer only P-Code 
compiler ideal for ROMable applications. Powerful enough 
for the DYNASTAR word processor. Written for 6B09 
OS-9 - $69.95 or FLEX - $59.95 (Run-time source Is 
additional $30.00) 

DYNA *C" - A very fast middle "C" from the people who 
brought you Dynasofl Pascal. 
FLEX - $99.95 OS-9 - $124.95 

HELP - A data retrieve utility designed to sove you time 
digging through manuals looking for info about computer 
language commands and statements. Written In assembler 
for 6809 FLEX - $29.95 

AUTOTASK - Consists of a set of memory resident 
commands that are aids in the design of user oriented 
applications programs. Written in assembler for 6B09 
FLEX - $79.95 

w/MCOMMAND - a utility for converting disk resident 
commands to memory resident commands- $S0. 00 (Free with 
purchase of Autotask) 

VDISK - Provides a way for FLEX users to take 
advantage of a large memory array. Permits the user to 
treat extended memory as an additional disk drive. 
Written for 6809 FLEX - $100.00 

READTEST - A must for all writers and instructors, il 
reads your text and tells you how well it was written. In 
assembler for 6809 FLEX - $54.95 



CRASMB - Will cross assemble source code Into object 
code. The source or binary available for the following: 
6800, 6B01, 5809, 6502, 1802, ZB0, and 28. OS-9 version 
includes 6809 binary. (Use 6809 system to develop 
software for 6B03 Micro Color Computer) OS-9 and FLEX 
$200.00. CPM's additional. 

OSM - A fast and versatile macro assembler with ability 
to define macros with substantial parameters, conditional 
assembly directives and ability to change value of a label 
or symbol. Create OS-9 binary files in FLEX and vice 
versa! For OS-9 or FLEX - $125.00 

ED/ASM - ED has all the features of TSC's EDITOR with 
the addition of screen type editing, MACRO capability, 
end a math package. ASM is compatible with TSC's 

ASSEMBLER, but with more powerful MACROS and 
conditionals than TSC's. For 6B09 FLEX - $69.95 



DYNASPELL - The most versatile 68XX spelling checker 
sveihible. Fast and easy to use. In assembler for 6809 
CS-5 or FLEX - $199.00 

PL-9 -A co-resident EDITOR COMPILER/DEBUGGEI! 
written by Graham Trott. A single pass compiler that 
produce*, position independent machine code output. For 
6809 FLEX - $198.00 (Exclusive US distributors). 

MACE - A co-resident EDITOR ASSEMBLER written by 
Graham Trott. Includes XMACE, a co-resident 6800/1/3 
EDITOR/CROSS ASSEMBLER. For 6809 FLEX - $98.00 



FHL EXTENDED USB DTIL1TEKS - A set of 12 utilities 
that add the final touch to your utilities for FLEX. 
Written in assembler for 6809 FLEX - $49.95 

TOOLKIT II - Add EDIT capabilities to TSC's BASIC, 
along with DECOMPIL and cross reference. For 6809 
FLEX - $49.95 

TOOLKIT 12 - A package of utilites and programs 
developed to extend the capabilities of the FLEX 
operating system. Written in assembler for 6809 FLEX - 
$49.95 




FRANK 

HOGG 

LABORATORY 



THE REGENCY TOWER • SUITE 215 • 770 JAMES ST. * SYRACUSE, NY 13203 
PHONE(31 5)474-7856 • TELEX 646740 
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HIGH RELIABILITY STORAGE 
FOR THE SS -50 BUS 



D I S K B U B provides 128K bubble memory 
replacing a disk drive. 

—no moving parts lo wear out 
—direct boot capability 
—withstands harsh environments 

such as dust, heat, vibration 
—faster than standard drives 
—utility software supplied 

Diskbub plugs into the 30 pin I/O bus. 
Flex09 drivers and boot rom provided. 
Available for only 



$825 00 



iiniversalyM 

QATA \J 

k\V RESEARCH 

|£VI NC 



2457 Wehrle Drive. 8-68 
Buffalo. New York 14221 
Phone (716) 631-3011 



Dealer Inquiries Welcome 




QMM2 S795 
256K DYNAMIC MEMORY 

Works In SSSC-C 8609 systems by SWTPQ ssa GIMIX, and 
others with FLEX. UNIFLEX, or OS9. Runs at 1 or 2 Mhz 
with on board refresh. Comes assembled, tested, burned in 
and warranted for 1 year. 

Professional quality board with socketed components and 
gold connectors 

Also available with 64K, 128K, or 192K. 

Delivery: Stock— 2 weeks. 

Terms: Prepaid, COD, VISA, MASTERCARD 

O.P. Johnson (503) 2448152 

7656 S.W. CedarcreSt SL, PoTttand, OR 97223 



word Processing System 




STYLOGRAPH 2.0 

The user Frienw word processing 
. system. Fewer key strokes Dv tne 
■ operator make It easier to learn 

■ 0S9, FLEX S29S LtnlFLEX SJ95 

COLOR COMPUTER FLEX $195 



SPELLING CHECKER 
Checks ail words against an internal user- 
expandable dictionary of over 42.000 
words. 

0S9. FlEX $145 UnlFLEX $19S 



Inquire about our other software 

• Business Programs • Oil. A/R, A/P 

• Data Base Management System 

• Assembler* 
Also. Palsy Wh— I Printer* WW. 



mail merce; 



inserts names and addresses Into form let- 
ters and mailing lists Appends files at print 
out time Handles flies longer than memory 
059. FLEX S125 UnlFLEX S175 




Fis» */>d unitiai v* icMjamarki «l Technical Syuons ContuiUnt*. inc. 
/ OSS It 1 IlKtimiiti ol M(C(0w»>* \ 
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only from 
LSI 



Yes. it's SUPER-CPU, advanced, new 32 bit processor 
with power and ability far beyond those of normal CPU's. 
SUPER-CPU, who can change the course of mighty SS-SO 
processing, break 68XX benchmarks with its bare 
MC6800B CPU. And who, disguised as LSPs S68K/08-CPU 
SS-SOc compatible card, fights a never ending battle for 
speed, power and the SS-Sttc user. 



We're mighty proud of our new processor card. We're 
giving you the ability to go 68000 without major changes 
to your system. Our new CPU gives you these advanced 
features: 

Dynamic partitioning memory management unit 

with bound check register. 

On-board limer for multi-user/multi-tasking 

applications . 

On-board boot-strap EPROM and Monitor EPROM 

space. 

Vectored priority interrupt generator. 

On-board wait state generator. 

User selectable bus options that includes a new 

higher bandwidth bus mode. 

And many more... 

S68K/08-CPU $799.95 

CP/M-68K $350.00 

(contact factory for disk 
controllers supported) 
CP/M-6BK Is * registered trademark of Digital Research, Inc 




IHWtlWW«»> 



LSI Enterprises Ltd. 

PO Box 1227 

Woodhaven. NY 11421 

(212) 631-9242 



AMXRSON CCJfVtTR CONSULTANTS 

a 

Associates 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultants & Associates, a con- 
sultlng firm dealing primarily In 68XXIX) 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analysis, 
multi-axis servo control (CNC) and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software. We support 
all popular languages pertaining to the 6809 
and other 6flXX(X> processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer. We will be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solut Ion . We can do the entire job or work 
with your software or hardware engineers. 

Anderson Computer Consultants & Associates 

3540 SturbrldgB Court 

Ann Arbor', Ml 48103 



CP/M ON THE SS50 BUS 



META LAB 

2809 SOFTBOARD SYSTEM 

CP/M SOFTWARE ON SS50 BUS 

FEATURES 

— RUN CP/M ON YOUR SSS0 COMPUTER 

— INCLUDES CP/M 2.2 WITH EDITOR, 

— ASSEMBLER, DEBUGGER, UTILITIES 

— FULL SOFTWARE SUPPORT AND USER 
DOCUMENTATION 

— COMPLETE CP/M REFERENCE MANUALS 

— STANDARD CP/M DISK 

— Z80A MICRO OPERATING AS A 
COPROCESSOR TO YOUR 6809 

— ALL I/O THRU SS50 SYSTEM DEVICES 

— EASY TO INSTALL 

— ONE YEAR WARRANTY • $595 

Available on Gimix DMA6B and SWTP DMAF2 56K 
Contact us about other configurations 

OTHER PRODUCTS ON SS30 BOARDS 

• ADC 1200 12 BIT ADC, 16 CHANNELS. 25 uSec J795 

• DAC 1220 12 8ITDAC. 2 CHANNELS. 10 uSec J395 

• GPIB 4800 IEEE 488 CONTROLLER S450 



H& 



fOREIQH Of* LESS 
Kiln* CamOuW* • C>332f-/rr#t w«<* G«r^)inp 

fit tsisztt 
OlgtcompAO • Zortcn Smii9ri*n<t 

Tml l-4H.li.13 
Svntttln Compvft Contuttintt • Cmpw Town, 

South AIHC* • Ttt2l US 4 



(303(449 t 7 1 1 

682SCOUNTY LINE ROAD I 

LONGMONT.C08050I 
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Color Compiler * 5^50 
ftoArtls & Accessor!*!* 



F&D Associates 
1210 Todd Road 
New Plymouth, Ohio 

*»*•**■ Send for fraa Catalog 

Vima a* Master Charge — C.O.D. 

COLOR COMPUTER DISK DRIVER BOARD 



Tha RDC-J 
alngla chi 
write pr» 
It icciptl 
up to 16k 
Radio Shac 
Bade ROM 
FLEX* ualn 
RDC-1 
RDC-10 
CCFLXCON 
DEBROM 
BDCASE 
1773 
FADBUG-C 



uim 1793 FDC chip and SMC92168 
p data aaparator and al ao hn digital 
comp to no adjustments »rm raqulrad. 
a 24 or 28 pin ROM or EPROn allowing 
at on-board memory and la completely 
k compatible Jt the RS Olak Extended 
I a utid. We have software to operate 
q our FADBUO-C moni tor ■ (CCFLxCON) 



bare board, doc. and 9216B (49. SO 

Mith gold edge connectors •34.30 

diskette and instructions (39.93 

Disk Ex Baste ROM (33.00 

case 'or board • 7.30 

FDC CHIP S32.00 

271& EPROM monitor «. manual 123.00 
ASK ABOUT PACKAGE PRICES 



PROFESSIONAL KEYBOARD FOR UNDER 130 

Bet rid o« that clunky keyboard. The RRK-1 
uaea a readily available, Iom cost,is20> one 
piece keyboard aatrix. (August/Sept. special) 
RRK-1 Bare Board and Documentation S19.93 

add S3 s/h. Oh res add 3 percent. 
• Trademark a4 Technical Systems Consultants 



SOFTWARE 
HARDCORE 



" FORTH PROGRAMMING TOOLS from the 68XX4X " 
" FORTH specialists — get the best? 1 " 

NOW AVAILABLE — A variety ol rom and disk FORTH systems to 
run on and'or do TARGET COMPILATION lor 

6800, 6301 6801. 6809. 68000. 8080, 280 

Wnte or call (or information on a special system to tit your require- 
ment 

Standard systems available lor these hardware — 

EPSON HX-20 rom system and target compiler 

6809 rom systems lor SS-50. EXORCISER. STD, ETC 

COLOR COMPUTER 

6800-6809 FLEX or EXORCISER disk systems 

68000 rom based systems 

68000 CP M-68K disk systems. MODEL I1 12 16 

(FORTH is a refined version ol FORTH Interest Group standard 
FORTH, (aster than FIG-FORTH FORTH is both a compiler and 
an interpreter It exec les orders of magnitudes faster than inter- 
pretive BASIC MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING is much. much, taster than complied languages 
such as PASCAL and C II Software DEVELOPMENT COSTS are 
an important concern lor you. you need FORTH 1 

tirmFORTH"' is lor the programmer who needs to squeeze the 
most into roms It is a professional programmers tool lor compact 
rommable code lor controller applications 

!• IFORTH and drmFORTM art tisoamarss or Tsnoi Mooiyffii u 

* FLEX ■> • uaMflwA ol Tscfeucal Sv»i»rn CorMuHanb Ire 

* CP MMK a nadarurh ol Digrlsl HfiHrc* kK 



DO THE IMPOSSIBLE 

DOUBLE DENSITY OPERATION 

FOR 6800 COMPUTERS 



s-so 

6800 

♦ 

6809 




DOUBLE 

YOUR 
STORAGE 
CAPACITY 



Now you can run double osntiiy on eny fe M 6800 computer Whoelse can 
• upply this much disk memory lor your S- 50 computer? The FO-2 features 

— Control up to four 14) 5% OS/OO Drives 

— SS30 or SS30C compatible 

— Software competiOle witti TSC or SWTPC Flex Operating System 

— Up to 2 MHZ operation 

— Run double density on B8O0 systems having e 894 KHZ clock or fester 



FO-2 Tested and assembled Controller caro SUB 85 

FO-2 0800 Double Density Drives • Formal Program S i B 85 

FD-2DSOO FD-2.240TRDoiJbleSi0edOrive9.Ceblnet.Cebles.PS 184BB5 

F0-2SSDD FD-1.24PTR$lngiaSldedOrlves.Cablnet.CablesPS »M9 9S 

FO-iA FD-i controller, single density, assembled, tested 179 85 

PERIPHERAL TECHNOLOGY 

-SUPPLYINO FLOPPY OISIC CONTROLLERS SINCE 1»7«" 

3760 Lower Roswell Road 
Marietta. Georgia 30067 

VISA/MASTERCARO/CHECK/COD 404/973-0042 



"fit" ■> • iPKMnwti oi Tecftncai S|iwm Urauim 



tFORTH*" 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809. and 68000 

— > 1FORTH SYSTEMS - — 

For all FLEX systems: GIMIX, SWTP. SSS, or EXORcisor Specify 
5 or 8 inch diskelte. hardware type, and 6800 or 6809 

• tFORTH — extended lig FORTH (t disk) $100 ($15) 
with fig line editor 

• tFORTH + — more 1 (3 5" or 2 8" disks) $250 ($25) 
adds screen editor, assembler, extended data types, utilities, 
games, and debugging aids 

" TRS-80 COLORFORTH — available from The Micro Works 

• firm FORTH — 6809 Only $350 ($10) 
For target compilations to rommable code 
A tomattcally deletes unused coda. Includes HOST system 
source and target nucle s source. No royalty on targets Re- 
quires but does not include IFORTH ♦ . 

• FORTH PROGRAMMING AIDS — elaborate decompiled 150 

' (FORTH lor HX-20. in 16K roms lor expansicwi unit or replace 
BASIC $170 

• 1FORTH68K lor CP M-68K 8" disk system $290 
Makes Model 16 a super software development system 

• Nautilus Systems Cross Compiler 

— Requires IFORTH + HOST ♦ at least one TARGET: 

— HOST system code (6809 or 68000) $200 

— TARGET source code 6800-$200. 6301 6801— $200 
same plus HX-20 extensions — $300 

6809— $300. 8080/Z80— 5200. 68000— $350 

Manuals available separately — price in ( ) 
Add $6 system tor shipping. $15 lor loreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave.. Redondo Beach, CA 90278 (213) 376 9941 
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THOMAS INSTRUMENTATION 




HARDWARE ASSEM & TEST BARE CARD 


SOFTWARE 




CPU-5 S299.00 


$49 .00 


VDISK 




S-R/R w/o memory chips $120.00 


$49 .00 


Use extended memory 




S-R/R with 48K S399.00 


$49.00 


as a fast disk drive 




SP-1 S195.00 


$49 .00 


6809 source & obj $149 


00 


6802 SUPER CPU S235.00 


$59 .00 


6809 object $ 99 


00 


VIDEO RAM $195.00 


$49 .00 






PARALLEL I/O $139.00 


$49 .00 


OUTSIDE MODEM PROGRAM 




SS-50/50C EXTENDER $ 35.00 


NA 


includes source 




SS-30 EXTENDER $ 25.00 


NA 


UniFLEX l " $100 


00 


SS-50 WIRE WRAP NA 


$39.00 


FLEx'^eOO or 6809 $ 50 


00 


SS-30 WIRE WRAP NA 


$20.00 






SS-30 BACKPLANE 8POS. NA 


$39 .00 


CROSS ASSEMBLER 




SS-50 BACKPLANE 4,8,12, NA 


NA 


For 6800, 6801, 6805 




& 16 @ S5.00/SLOT 




Runs on 6809 FLEX 1 " 




COMPONENTS 




$150 


00 


GOLD MALE MOLEX $1.60 GOLD FEMALE 


MOLEX $1.60 


THOMAS INSTRUMENTATION 




TIN MALE MOLEX $ .40 TIN FEMALE 
146805E2P $20.00 


MOLEX $ .50 


168 EIGHTH STREET 




MASTERCARD, VISA. AND C.O.D. ACCEPTED. PLEASE Allow } WEEKS 


AVALON, N.J. 08202 




FOR CHECKS TO CLEAR. CONT. USA ADD 53.00 SHIPPING 


Canada 


(609) 967-4280 




S6.00. rOBEICN $12.00. HJ RESIDENTS ADD 61 SALES 


r*i 




FLE* »n6 UmFLEI ARE TRADEMARKS OF TECHNICAL SY5TEHS CONSULTANTS 














XDMS 

:~Y0? '%3, \ % a- 1 -,: 



is the answer... 








■»..*, '"•w^ 
£*•**_ 












3CDH5 DATA M AMAQEMEMT SYSTEM 




XDHS luppfldt ■tquanti*), hierarchical and xndo*) *lle tt'udu'tt inn 
employ* data corctfiretaicn to OniKil large fllea on limited d>«h ipace, 
The hierarchical foriiit *L»»tti»f 'fductt tpace rtquind. )f Cut lorn 
pioctitmg of file trimfti in ■ »quir *tl r IONS * 1 lea may tit eatily 
lr*nilii*d to (•■« fofAi. XDMS filet may bt aeftned «*nn up to ia 
f ttJot anfl nco'0 length* MB to 237 By tee. Alpt'nunitit, fturr>eric . 
decimal. mtagar r ttil*' eai ■ . codtd and heia decimal field typet are 
lvpportedi Potential heyt to other filet are (imply de'ined By timiler 
field niKli, typet and tnee . Tlit actual link 11 itliblilhtl during 
f»f t •t»ing . eo that no Other p» eparji I Ifln 1* imuind' 

X DM9 I »t» input and uPdat my, ere accompli ttien *ia am a at/ to u*t 
Facility Mhlch a' Fere *tdl to» - 1 ike" control ■ P lut field Copy . repeat 
'unci loo ■ command ■ • r inga and ueer defined macFOa. all in to hid tf a 
tingle fcartt*oke. Tabular and vertical iciin modte accomodate moil 
a> a tern a including thoee with "nnf «" tcr *th widttit. Tue ei tented 
'e>Mi feature Dtrm.it » optional mi> defined control ti«vintn im 
aaeemBier) «k>ck may Ba uut to control in*a*ae *iato or MgMighltng, 
u*0»f lirtu 8 and ottiar *'ancr a fwnttiont on l*t ttrmtr<l and DiMMt>. 

IDHS hi,* Min dtaignod to arovtdt <M uu> *>ith nnitUi functiooalttyi 
and rar r>t «a*y to utt. Ho programmirig viB«ri*nc« it rt«.oir«d unci 
all prtct*«inB (unctlona art controlltd 6 » tugh-ltvtl non-proctdural 
command a. rtntthtr your nttdt art For ample htt-ontntad apBllCAtlont 

or compln mulh-hli dataeaat ntiwoi k». XDM9 11 tht 4* %*»**' 



£Z~£^L Alto a*a*lat»Jt: 

J 1,T *-~'l tM*; VH Data Managtmtnt S>«ttr« 15" or •* iitnt. 

fc!^I&'' ACC2/VM Ctnt'll AccOwnntig S>«tt« for OMftj/VH. 

TACC-I ilmtrtmi *CCJ VM •>»t>m «^»tmp|td 'or XDHS 

t'TILI Stt Of £0 Otntral Udlillli (Mon-DMlf 



.,»l'*.*^ 



.1 aa.»5 

..a;:ae,95 

t *«.«* 



WEBTCHEBTER Applied Bui 
Poal Of'ict Boi 187, pnatcli" Har 



if>a»«« Gyi»ter 
a>. N.Y. ItMv 



all toftwart it xritttn m macro' at«amPlt> and 'urn ondti ago? FJ_C)l Of&- 
Tfint! CttKk) Monty 0«dtr. Vita O* Htliti fhatflB. Snit-mtnt *u*l tint. 
Add WIH t7.94l <tl.)0 Poroigni. H.T. Rov add talta t^i. Spten* $ b> r*. 
Salt a: South Caat Mfldia tl^*f 4^-4*01 Cenaultationi«la- r -4l- V,}, it. tat. 



FlEl 11 a lr« 



•r Tttnucil |«uh La*-*- U*Mt 
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Introducing 
the KELTECH .09 DEVELOPMENT SYSTEM 
INEXPENSIVE ONLY $1,995.00 | 

POWERFUL HARDWARE 

Motorola 6809 8/16 bit processor 

64K DRAM. HEX operating system 

) Shugirt double density 5 1/4" disk drives 

COMPREHENSIVE SOFTWARE 

Cross usemblers & 1-8K EPROMS supported 

3 ROM slots: 1 debug utilities 

1 6809 disassembler, 1 open 

FLEXIBLE OUTPUT 
RS232C. Pirdlel & I/O expansion ports 

KELTECH, INC. 

181 Knoll Rd.. Roanoke, Va. 24019 

(703) 362-8466 



AVAILABLE IMMEDIATELY 



BUY NOW! 
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CHECKOUT THE NEW PRICES ON THE BEST BARE BOARDS AVAILABLE!! 

(THEN TRY SOME) 

8" DOUBLE DENSITY DISK CONROLLER- $50 op 
5 1/4" DOUBLE DENSITY DISK CONTROLLER- $50 Q° 
DMA INTERFACE -$32 QP 
64K DYNAMIC RAM BOARD - $50O_o 
6809 CPU BOARD -$45PO 
MOTHER BOARD -$65oo 
6845 VIDEO DISPLAY BOARD -$4500 
6847 VIDEO GRAPHICS BOARD-$45oo 
DUAL SERIAL I/O BOARD-$25oo MULTIPLE I/O BOARD -$4000 
MODEM BOARD -$3000 30&5O PIN EXTENDER BOARDS -$250O ea . 



•All Boards for Ihe SS-50 Buss 
• All SolderMasked Both Sidrs 
•All Silk Screened Nomenclature 
Data Syatam* "68" 
2316 Otonlttad Way 
Ortando. Florida 32804 



•Full Documental ion Included 

• Visa&MasterCard Accepted 

• AddS2°J> forCO.O. 



/MJ ^42^6800 /gj 

Florida residents add 5% sales lax. Prices effective Febuarv I. I*M3 



•Add S-10P for U.S. Shipping 
•Add S5°.° for Canadian Shipping 
•Add Sit) " for Overseas Shipping 
Data Syatvma "68" 
2316 Dlvcralflad Way 
Orlando. Florid* 32804 




Disk Ulilitlet 

Package $49 

(CSG-DUP) 

Four utilities 

designed to saue you time 

land typing) DDtr display 

a directory listing ot one or more 

directorcs or of an entire disk 

OCopy copy Mas in one or more 

directories or an entire disk with or 

without prompting OOel — Delete tiles in 

one or moredirectoriesoran enliredisk DAtlr 

- reetl'ibule tiles or change owner I D (or hiss 

m one or moredirecloriesor an entire drsk AlluMiles 

allow wik) card tile specification (partial filename 

attribute and own I D ) and have the ability to use AND 

OR and NOT 109c lor tile specification relations 

OEdlt $39 (CSG OEOIT) — A screen oriented disk editor DEdit 
allows Ihe user to view and modify any readable sector on an OS-9 
lormal disk A terminal with clear screen and cursor addressing 
functions is required Oalars displayed in he ladecimal ASCII andbinaiy 
formats Modifications to a socio/ are made by moving the cursor to the 
byte(s) to be changed, typing the coned dala and issuing an Update 
command I Written in machne language ( 

ST9S 9(CSGBT9> — A binary tree fikng program BT9 makes iteasylownte 
BASIC09 programs mwt»ch Med must be maintained in sorted order Three 
types of files are supported lnde« File Indexed Data Fde and Non 
indexed Mafia BT9 also sHows tor mam tainng seve ral mde *es for 
one lite At sorting ts performed on disk ieav-™j mare memory tree 
tor other programs BT9 is written in machine language for last 
operation (typical search wne under two seconds tor a He of 
2000 records) 

SPECIAL OFFER — Oroer 2 CSG products 
deduct tOS Order aa 3 products and deduct 1SV 
Any orders received before 83/09/30 
recewe CrashCopy CiashCopy attempts to 
copy files Irom a disk on which Ihe disk 
allocation map sector is damaged 
Call (604) 8S3-9I 1 6 lor Information 

Specify II Inch or 5 inch formal 





FIRST CLASS 

INTELLICOM 

INTELLIgent COMunlcattans Program 

INTELLICOM provides you with the capability ol intelligent 
computer to computer communications Irom both a termin- 
al emulation and file Iransler standpoint. INTELLICOM sup- 
potts several Me transfer protocols that facilitate the transler 
ot both binaiy and ASCII data Since INTELLICOM is menu 
drive, it is a breeze to use and understand. With INTELLI- 
COM you will be able to communicate with the various data 
and timesharing services such as The Source and Com- 
puServe Additionally, since INTELLICOM supports Ihe 
protocol used by virtually all remote CP M systems around 
the world, all users can immediately begin to take advantage 
ol the wealth ol public domain sotwate available on these 
systems Current, or potential, users ol CompuServe can 
transmit and receive both binary and ASCII data with lull 
error detection and recovety . The checksum protocols allow 
lor the verifications ot data blocks transferred (assuming 
appropriate support on ihe host end) This feature will be ol 
great value in those applications where data integrity is para- 
mount. INTELLICOM's documentation includes a detailed 
descnptton of all protocols used along with machine readable 
examples of host pseudo code A telephone directory and 
dialing facility compatible with Hayes Smaitmodems is sup- 
ported. 

Price-, OSS or FmX Verun $99 45. MM SSDO COO 

JOTO 4SSOCIAT0C8. MM L^iage Or, Scuthlnoton. CTCAtas 



'fit** m P*a*«w\ ol tvcnmur S|»m*i» Cowtoir 

mUHBaaaaaaaaaaaaa* 203-621 80701 
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TO REALIZE THE FULL POWER & PERFORMANCE OF THE 6809, LOOK TO GIMIX. 

GIMIX OFFERS YOU A VARIETY OF SSSO BUS COMPONENTS AND SYSTEMS. 



OS-9 OMX III 

Tt» 8MX MM WU ■ art OM QMXm A MuSuav, IauIb- tasking package (or 
tfejufflmate M System P B t u n aui plus protect** of the system and other users 
from washes caused by errors in individual users program^— _ ^ 

■JTHJJOFJiT I/O PMCESSOR BOARDS increase system ttiroughput by reducing 
e*mfpts to Vie has), buffering data Varefart, and data prapnxasslng . Prices 
hdude on board fcmware. Requires system drivers. ,,, 

#113pO»fRS232Serfal{SS30) ^Taj^* 498 - 11 

•124 port ParaWI(SS50) *m¥r^. J8W.12 

OS-9 GMXIII drivers (included when purchased wrtn GMX III pactooe) $200.00 
OS-9 level 2 users - corr&ct GiMIX for system reptAwBrrs and avaSaMfly. 

1B2K MX M #79 SYSTEMS: All Include GMX 6809 CPU III and OS-9 GMX III 
(101); a 111 3 port irrMgwt serial I/O & cables: H9 Classy Chassis: 192KB Slatt 
RAM, 868 DMA controller, all necessary cables, power regulators, and filer plates. 
The OS-9 editor. Assamoter, Oobogger. BASlC-09, and RUNB are Included. 

179 with dual 40 track OSOO drives pJUifcl " 

•79 with dual 80 feackOSDO drives ^Jl*l||FK298.T9 

»79wtthi888" Dual Drive Disk System ~?^\ I75M.79 

•79 with 190 19M B Winchester subsystem 4 one 80 Irack OSOO drive SM9B.79 
Unmix for the GMX 6809 CPU III and mesganJ I/O boards is in devetopamaiL 

OS-9 GMX l; OS-9 GMX II; FLEX; and UnJFLEX 

The»05 GIMIX 6809 PLUS CPU board 1578.05 

Opwns GMX DAT $35.00 SWTPC OAT 115.00 

9511A $312.00 9512 $265 00 

Hi 64KB GHOST SYSTEM includes t05 CPU: f 19 Classy Chassis: 64KB slate RAM; a 143 2 
port serial card & carte #68 OMA Controller; al necessary cables, power regulators, and lUer 
plates: GMXBUG monitor; FLEX: and OS-9 GMX I You can software select either FLEX or 
DS-9. The OS-9 Editor. Assembler , Debugger. BASlC-09. and RUNS are also Included. 

(49 with dual 40 hack OSDD drives $4398.49 

(49 wiOidual 80 tack OSOO drives $4698.49 

#49 with #88 8 Dual OrrveOtsk System $599849 

WwlthWOigMBWtrt/iestersubsystems&wieaOtrackOSDOdrive $738849 

•39 128KB SYSTEM Inctodes. 105 CPUwOAT 119 Cbssy Chassis: 12BKB ot static RAM: a 
I 3 2 port serial card & cables; #68 DMA Corttoter; all necessary cables, power regulaUrs. 
and Mer plates: GMXBUG monitor; FLEX: and OS-9 GMX II. You can software select either 
FLEX or OS 9 Tin OS-9 Editor. Assembler. Debugger. BASlC-09. and RUNB. and GMX-VDISK 
for FLEX are included 

139 wlttidiial 40 track OSOO diMB $4998.39 

•39 with dual 80 track DSOOdilves $5298.39 

#39 wlOi 188 8" Dual Drive Ocx System $8698.39 

(39 wiDi #90 19MB Winchester subsystem & one 80 track OSDOdiive 17998.39 

UniFI EX. avaiabbalexlra cost, requires 8" or WeTCbester drives. A signed license agnsfrwil 
wttti TSC Is required before shipment, 

You can add to any GIMIX system RAM. UOs and other options, or 
substitute non-volatile RAM. QIMIX will customize to your needs. 

COMMG SOON: Conbd GlMIX tor price and avadaWrly on 40MB and 72MB Winchester 
15V) drives, rvnovaabte pack Winchesters. 256KB static RAM beams 

Al GIMIX systems ana guaranteed lor 2MHt operation. QIMIX systems include documentation 
lor aU boards and software in a GIMIX better ALL OfOVES ARE 100* TESTE) AND AUQMES 
BY GIMR. 

AU BOARDS AND SYSTEMS ARE ASSEMBLES, BURNED .IN. ANO TESTED. 80L0-PLATED 
BUS CONNECTORS ME USED. 

10 0*081 *T UNL SEND CHECK OR MONtY OKOW 08 USE TOUR VISA OR MASTO ChAAGE Ptasa 
alow 3 «nM tor pram OteUs t> dear US oreers tee SS ftnsng I ore* s under S20O no Rnpi 
on*n ado 110 nwtafl I enter a unto $200 00. f«eej) onjn over £00 00 w* be shRBrJ vtt Emry A« 
Fog* COUjECI. and « w» cheroi no tanong At orders must t» (npm « U S kinds F*es« nofclBl 
tngn cM*j Dm been Mans tccur B weeks lor aAan so we wsut) adve* wring navy, or checks 
anw on a tank account « the u s Our Mr* a » anna **» Weave Bar* a Crtago, 231 S. 
USate steel. CNcago. IL (0893. nan f 73-37033 Visa or Matter Charge afeo *m*& 
EOWTT MOODS: ADO 130 KM SDHr (WSR 8UWUE3 

GiMK mc reserves tie *ght t> donga pnetng. term, and omdjd see dfca H e at any tne wthoji 
tjflher imOur 

AllRUCtSAflf FOB CHICAGO 



Choose from GIMIX' wide variety of system components. 

The 6MDI CLASSY CHASSIS (19 consists pi a heavyweight atimteum cabinet constant 
voltage terro- resonant power supply, arid SS50 Mooter board wiBi baud rate gen- 
erator board , $1398.19 

Triple Dfek regubter cad and cables $88.22 Baud rate generator cad $88.93 

Missing cycle debitor $38.23 Filer plates $1.92 

Back panel connector petes (spaofy) $8.60 50 Hj.opton $30.00 

MEMORbTS (QIMK uses ontk StXtC RAM) 

#87 64KB NMOSSTATIC RAM board $478.67 

164 64KB CMOS STATIC RAM board w/battery back-up SS68.64 

#34 8K PROM board $98.34 

#32 16socxel PROM/ROM/RAM board $238.32 

I/O Beenhj (see above tor InMlgent l/Os) 

HI Sngte port serial, RS232/20ma cunwtloop $88.41 

t 32portsartJl.RS232 S12S.43 

•46 8 port serial. RS232 $318.46 

#42 2 port parallel , $88.42 

«MS 8 port parallel $198.45 

#SOserial,RS232.RS422.RS423 $244.50 

#82 SSDA serial. RS232.RS 22. RS423 $254.52 

164 AOLC serial . RS232. RS 22. RS 23 $268 .54 

Each cable wiBi connetters lor Back panel mounting (specify board) $24.95 

USX CONTROLLERS 

#68 DMA (featured In al systems above! $588.68 

(28 dbl dens, p r og r amme d I/O (5" dilves only) $298.28 

(58 single dens programmed t/0 (5" and/or 8" drives) . ., $226.58 

(48 same as #86 but tor 5" ditves only $196.48 

Cable sets. 8" wiDi Back Panel connector $29.26 

tor two 8 "external drives $44.26 

tor two 5" drives $34.96 

SOFTWARE.' GIMIX exclusive verstons M 0S-9/GMX I. II. Ill & FLEX are tor GIMIX hardware 

only Al versions ol OS-9 require on #66 cottnAe 

When ordered with any controller. FLEX Is ,. $30.00 



GMXBUG PROMs and manual 

Root ot Video boot PROM 

OS-9 GMX I •. 

Editor 

9ASIC-09 



$98.65 
$30.00 UNIFLB boot PROM $50.00 

$200.00 OS-9GMXII $500.00 

$125.00 Assembler $125.00 

$200.00 RUNB $100.00 



DISK DRIVES FOR BIMDC SYSTEMS - cortjtete with cables and power legulalors. 

5" OSOO 40 track ZrwSSOO.OO 

5" DSO080 track 2for $1300.00 

#88" Dual 8'DSDD drives, cabinet, power supply. & cables $2888.88 

CabVKJtonly $848.18 220V SON z. Option, add $30.00 

Filer pole ... $14.(3 Cable tor 2 dilves $44.82 

Cable tor 4 drives $67.84 Cable for aorta to mainframe $45.81 

WINCHESTER SUBSYSTEMS: tor use only In GIMIX systems will (68 
OMAconeoter 

•90; incknteone 19MBdilve. Interface, and Software S3HB.9D 

(91:lnc»jdas Iwo 19MB drives. Interface and Software $5288.91 

Conbct GlMIX tor price and avaSaWity of other lonhcurtng subsystems. 

OTHER BOARDS 

#76GttOST 80X24 VIDEO BOARD 

•66 50 pin PraWaaros $58.66 #33 30 c* Pnjtotxsras 

•036B00CPU 

#066800 CPII with timers $288.06 Baud rate opOon . add $30.00 

#08 RELAY DRIVER (board, bracket, transtomw . and 3i relays) $1128.08 

(86 -(08 (board, bracket, evstormer. without relays) $538.86 

#85 OPTO board $348.85 

WMDRUSNEPmMI>HOQRMIMER $375.00 

3" Binder 12.00 2" Binder $8.00 

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX SYSTEMS, BOARDS OR SOFT- 
WARE WHEN USED WITH OTHER MANUFACTURERS PRODUCT. 

OONT SEE IT777 ASK! OUR BROCHURE HAS MORE COMPLETE DESCRIPTIONS ANO SPECS. 
PHONE OR WRITE TODAY FOR YOUR COPY. 

enseal mffiln tetptrta gr Usioi Sym Coo re MOIODtA KfUlM i**UX n ntoro at 

Teowc* Syssn CanSMi. w dm. (MOST <Mx. qassv cm*ssis. «• wd>,w» d 0««. mc 



$398.76 
$38.33 



Gimix 



inC. 1337 WEST 37th PLACE • CHICAGO. ILLINOIS 60609 
(312)927-5510 • TWX 910-221-4055 
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The Original FLEX ™ for Color Computers 



* Upgrade lo 64K 

' RS lo FLEX. FLEX lo RS tile transfer ability 

* Create your own character set 

' Automatic recognition ol single or double density and single or 

doubled sided 
' All features available for either single or multiple drive systems 
' Sellable Disk Dnve Seek Rales 
' Faster High Resolution Video Display with 5 different formats 

* Save RS Basic Irom RAM lo disk 

* Move RS Basic lo RAM 

' Load and save function on FLEX disk 

' 24 Suppon: Commands 12 with Source Text 

' External Terminal Program 

Languages Available 
Pascal. Fortran. RS Basic. RS Assembler, TSC Basic. TSC Assemb- 
ler. Relocating Assembler. Macro Assembler. Mumps 

II you ate lifetf oi pfflying games an vour IRS 8041 Coiut Compute! EN hdd 1'iat you Ate 
ndndltapped tty ine limit ji.Gtia Qt 1*n= RS BASIC m I tying la write a Program Ihm *.ll allow v<]ii lei 
«lual>f U SE me Coltx Ccwipiyei as a COMf\J T E « TO u AMI. « r_ A D V 1 MOVE UP I O T HE 
FLEX9 Operaling SyMem H you *anl la mye REM. PflOtiFIAUMINCi PQWEft uMnq an 
Ealremely Powerlui fiusiness BASIC PASCALS C Cornpr'iMS a 1un fliown Macro AiiMrmqUri 
Mn a L ibtary r.apabrlily soyouatenolco^liouuL.';!, -i-ni.i'-r ■ i,|--.i> w"if«< irjLJAFTE FltApy 
TO MOVE UP 10 THE f LEX9 Dperatnq Sysletn ll you would IM to iee .1 YOU HE »U » 
COULD USE A COMPUTER IN VOUR BUSINESS 0< Benin TO 1>a«e (U Cornajter ilnrt 
PATING IT S OWN WAY oy dovnq some Computer Wo** lev thtr m»l|.nns ol vtutiI ByftHlVftWS 
around you such as Wornpror.pssinn Payroll Accounting fnyanlory elr- loen YOU ARE 
HEADY IO MOVE UP TO THE FLEXB Operar.no s.,-.ir>m Mr .* ' 1 DATA-COWPlis tha way 

OATA-COMPs FiEX9 Cm ivprWn for ine TftS BOC Coioc Co"H>u1e* vraiaesignerl It" me 
SERIOUS COMPUTER USSH vr.th realises like qteam iftCreaieO Oiiplay Si rein!. WITH 
Lp^rer Case Letters so you can put a FULL Menu on ONE Screen o» see SEVERAL Para 
grapni at rhe &a"K> lime *-th leatifes tie pfgvrtmtj a FULL KoyDcard so you nave Full 
Control of your Computer AND >f * P'Osfains NATURAL L Y without neeclno. a cnan toseit »y*ial 
Key Cornbrnalion wli Give you vynri lumqtron Adfr USER ORIENTED functions to make us*t§ 
the •oe'oi.ng system nsiurai i«e Mvng the Compute' AUTOMATICALLY di-leimine w at 
type or Qrin is beite used in what type 01 Dish Ctive and warning accordingly Mtnei lltal you 
have 10 specify each and every Imricj lot it or l.tenawrto. the Campulei worn *ith ma Punier you 
have been ti>ir^ an iiIdi^ without you ha vuigteihit the iHrwQper tiling svsiem what is mere nic 

""FLEX is a Irademark of Technical Systems Consultants 



DATA COMP ha* ayaryltilng you need to make your TRS SOC Colot Computer WORK 
let YOU: from Pans and Pieces to Full. Ready To Uaa SYSTEMS OATA COMP dai.gn, 
eetli. larelces. and SUPPORTS Computet SYSTEMS not lull Soltoaie CALL [)ATA- 
COMP TOOAY lo make y«u Computer WORK FOR YOU' 

System Requirements 

FLEX9 Soec at General Vet9on » Eerie* & Assemble' iwti.r h normally seH lor S50 00 

eal SlSOOO 

FMATE(RS) FLEX9 Conversed Rout loi rue RS Dtsk Conliowt 

when puichased with Special General FLEX9 Sys jag 95 

when purchased without the General FLEX3 Sys jgg 95 

Sal ot Elsttl HK RAH Cltioa w Mod Irtsttuctoos S59 95 

Color Comoular with 64K RAM and EKT BASIC 1399 95 

SPECIAL SYSTEM PACKAGES 

MK Radio Shack COLOR COMPUTER. Radio Shack COLOR OISK CONTROLLER a Witt 
Dtiva Syawn. Sparclal Ganaiai varaioo ol FiEJra . F.MATE(RS) and a Sai 01 ID 

Double Oanaity Diatatlai a COMPLETE, ready to tun SYSTEM on your Cotor TV Sal. 
J107VM 

DISK DRIVE PACKAGES etc 

These Package* include the Radnj Sine* r>s, Conrioiloi Disk Duves yyrih Powtri Supply and 
Cabinet and Disk Drive Cable 

PAK <t 1 Smote Sideii DouMe Dtmsrty Sys >4SB95 

PAR #2 2 Sncjte SrrWtl OouCrle Density Sys S749 95 

PAK #3 1 Double Sided Double Density Sys J-S69 9S 

PAK .4 2 Double Sided Double Density Sys S9I9 95 

PAK • J — 1 Ourne fhintine Double Sided Double Density Sys S7499S 



„ . „ „ _ PARTS AND PIECES 

H.irtn Shack Disk Conlrollei 
1 Smgie Sided Douba Oeneity OS* Dnve Tandem 
1 DoJbWS'Oed Double Density Disk Drive Qume 
t Ourne Ttiinl ne Double Sided Double Density 

Screen Clean Clears up video Distortion On Your Coxu Computer 
S"lg!n Drry» Catunel wtln Power SupcMy 
DeutHe Dnve Cablet with Power Supply 
S*rcj>0 Dtrve Ois* Cable lor RS Controller 
Dojhle Onve Oisk Cable lot RS Centronix 
lAcia Tech Prods Inc LOWER CASE ROM Adacier 
Radio Stack BASIC Veraon I 1 ROM 
Radio Shack Fi»noed (JiSK ROM 



it 79 94 
%H9 55 
S349 9S 
S?T9 9S 

>3S9S 

5«9 95 
Si09 95 
524 95 
W4 95 
$73 95 
S34B5 
U9» 



TERM — AN External Terminal Driver is FREE with purchase of F-Mate 



LAST OF PRODUCTION!!! 
!! LIMITED QUANTITY !! 



SWTPC 8212 & 821 2(W) 
Intelligent Terminals 

Data-Comp Has Bought the 

Remaining Supply of 
SWTPC 8212 CRT Terminals 



If You Need an 8212 

We Have Them 

m Stock! 




PRINTERS 

Trie Epson MX- W 

$425.00 
The Epson MXTlV 

$725.00 

MX-70 S355 00 MX-80 FT $575.00 
ft 

Verbatim Diskettes. 



5 Sort s*ci<9' Dim* 

SUiftiii S*d* S-ngia Damn* J2 74 *■ 
Slnfiifj S<d« Doubii CMniny 12 75 •■ 
Dc-ubl« 5<(*« Doub« Dantity U 97 «■ 

PlaaaVUC SttV»QI OOt •>? 00 *1 



• 5©T Soctot 0'ifc.i 

Smtjie Sid* Siiagie 0»nitty t J 7S M 
Singls Sk1« Ooub* Ovnialy Si >0 •■ 
Doulal* SIM Doubt* Osfikiiy S4 fi •■ 
Pi#»iit L<brMy Snx lb 00 •» 

Foi«.gn 0.d».i A*J 1G«, S-U'TaKv 7Q% Alt M«M 



DATA-COMP 

P.O. Bo* 794 HIXSON, TN 37343 
1-615-842-4601 



EM-82 Video 
Terminal 

Emulates the 8200 Serie? «rom SWTPC 




Data-Comp — South East Media & 68 Micro Journal Are Divisions of CPI 
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5900 Cassandra Smith Rd. 

Hixson, TN 37343 
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THE MAINFRAME ,„ 

• Industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Suoplyin the Industry 

• S-64 Bus gives IB Bit Power and 
S-50 Bus Compatibility 

• 10 Main IS-64) Slots 

• 14 I/O (S-30) Slots plus 2 On-board 

• On-board Baud Rate Generator 
to 38 4Kb 

• Space and Power for two 5X" Disk 
Drives 

• Full Address Decoding lor I/O Slots 

• Two RS-232 Serial and Two parallel 
Ports On-board 

• Single Board Construction lor 
Reliability 

• Faraday Shielded Bus Lines give 

Text Book Clean Signals 
THE PROCESSORS 
6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible with 
GIMIX andSWTPC 

• Standard 6840 Interval Timer 

• Standard IK Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision tor Programmers Console 



The HELIX'" computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use. 



THE POWER SUPPLY 

• Ferro-resonantTranstormer tor Line Noise 
and Under-Voltage Protection 

• Conservative 25 Amps at 8.5 Volts 

• Conservative 5 Amps at * 1 6 Volts 

• Conservative Component Rating lor 
Reliability 

THE COMPONENTS 

• Fully Socketed 

• Gold Plated Bus Connectors 

• Only B Series 68XX Components Used 

• OnlyTopGradeLogicCircuitsUsed 

• Industrial Grade Components Throughout 



THE MEMORIES 

DM-64 

• Field Proven 

• Proprietary Memory Control Logic 
■ Fully Transparent Relresh 

• Tested at 2 5 MHz Operation 
DM-512 

• 512K Bytes on a Single S-64 Board 

• 16 Bit Power and 8 Bit Compatibility 

• Runs in Existing S-60 Systems where 
Physical Space Allows 

• Full 24 Bit Addressing 

• FullyTransparent Relresh 



THE PRICES 

Because ol the variety ol configurations 
possible, full pricing cannot be given Rep- 
resentative prices are- 

• 64K 6809 HELIX $2495 

• 256K 6809 HELIX $2895 

• 51 2K 6809 HELIX $3750 



HAZELWOOD COMPUTER SYSTEMS 



907 E. Terra, O'Fallon, Missouri 63366 

Dealer and OEM Inquiries Invited We support our Dealers. 



(314)281-1055 

Optima it ft Trademark of Sctenlihc-Alianle 



